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Engineers — 

St.  Johns  River,  Fla.,  199;  Upper  St.  Johns  River,  Fla.,  200:  Volusia  Bar,  Fla.. 
Ocklawaha  River,  Fla.,  202;  St.  Augustine  Harbor,  Fla.,  Indian  River,  Fla., 
northwest  entrance  Key  West  Harbor,  Fla.,  204;  Caloosahatchee  River,  Fla., 
Charlotte  Harbor  and  Pease  Creek,  Fla.,  206;  Sarasota  Bay,  Fla.,  Manatee  1^ 
Fla.,  207;  Tampa  Bay,  Fla.,  208;  Withlacoochee  River,  Fla.,  harbor  at  C 
Keys,  Fla.,  209;  Suwanee  River,  Fla.,  210;  examination,  211. 

In  the  charge  of  Capt.  Phillip  M.  Price,  Corps  of  Engineers — 

Apalachicola  Bay,  Fla.',  211;  Apalachicola  River,  the  Cut-off,  and  Lower  Ch 
Kiver,  Fla.,  212;  Flint  River,  Ga.,  213;  Chattahoochee  River,  Ga.  and  Ala.. 
La  Grange  Bayou  and  Holmes  River,  Fla.,  217;  Choctawhatcnee  River,  Fla, 
Ala.,  218;  harbor  at  Peusacola,  Fla.,  219;  Escambia  and  Conecuh  rivers.  Fin. 
Ala.,  221;  Alabama  River,  Ala.,  222;  Tallapoosa  River,  Ala.,  223:  Coosa  K 
Ga.  and  Ala.,  224;  operating  and  care  of  canals  and  other  works  or  navigatic 
Coosa  River,  Ga.  and  Ala.,  Cahaba  River,  Ala.,  226 ;  examinations,  228. 

In  the  charge  of  Maj.  A.  N.  Damrell,  Corps  of  Engineers — 

Mobile  Harbor,  Ala., 228;  Black  Warrior  River,Ala.,from  Tuscaloosa  to  Daniels  Ci 
229;  Warrior  and  Tombigbee rivers,  Ala.  and  Miss.,  230;  Noxubee  River,  Miss., 
oagoula  River,  Miss.,  232;  Chickasahay  River,  Miss.,  233;  Bluff  Creek,  >t 
Leaf  River,  Miss.,  harbor  at  Biloxi,  Miss.,  234;  Pearl  River  below  Jsftkson,  M 
Pearl  River  between  Carthage  and  Jackson,  Miss.,  235;  Pearl  River  bet v 
Edinburg  and  Carthage,  Miss.,  236;  Bogue  Chitto,  La.,  removing  sunkoa  vci 
or  craft  obstructing  or  endangering  navigation,  examinations,  2^. 

In  the  charge  of  Maj.  James  B.  Quinn,  Corps  of  Engineers— 

Inspection  of  the  improvement  of  the  South  Pass  of  the  Mississippi  River,  238;  { 
functe  River  and  BogueFalia,  La.,  239;  Tickfaw  River  and  its  tributaries,  La., 
Amite  River  and  Bayou  Manchac,  La.,  241;  Bayou  Lafourche, La., 242;  Bayou  'i\ 
bone.  La.,  Bayou  Plaquemine,  Grand  River,  and  Pigeon  Bayon,  La.,  243;  Ba 
Courtableau,  La.,  244;  Bayou  Teche,  I^a.,  connecting  Bayou  Teche  with  Gi 
Lake  atCharenton,  La.,  245;  channel,  bay,  and  passes  of  Bayou  Vermilliou, 
Mermeutau  River  and  tributaries.  La.,  246;  mouth  of  passes  of  Calcasieu  Ki 
La.,  247;  harbor  at  Sabine  Pass,  Tex.,  248;  Sabine  River,  Tex.,  249;  Neches  Ki 
Tex.,  removiug  sunken  vessels  or  craft  obstructing  or  endangering  navigat 
250;  examinations,  251. 

In  the  charge  of  Capt.  John  Millis,  Corps  of  Engineers — 
Securing  mouth  of  Bayou  Plaquemine,  La.,  from  further  caving,  252, 

In  the  charge  of  Maj.  A.  M.  Miller,  Corps  of  Engineers— 

Entrance  to  Galveston  Harbor,  Tex.,  25^;  ship  channel  in  Galveston  Bay,  Tex., ' 
channel  in  West  Galveston  Bay,  Tex.,  254;  Trinity  River,  Tex.,  255;  Cedar  Bay 
Tex.,  Buffalo  Bayou^  Tex.,  256;  harbor  at  Brazos  Santiago,  Tex.,  examinatiou,  ^ 


CONTENTS.  V 

WESTERN  RIVERS. 

Is  THi  cfuiun  or  Caft.  J.  H.  Wiliard,  Coitps  of  Enoinsxr^' 

Red  River.  La.  «nd  Ark..  258;  Red  River  above  Fnlton,  Ark.,  260;  Ouachita  and 
Black  riven,  Ark.  and  Lil,  Bayoas  D'Arbonne  and  Comey,  La^  261;  Bayou 
Bartholomew,  La.  and  Ark.,  262;  BoBuf  River,  La.,  Tensas  River  and  Bayon  Magon, 
La.,  ^:  Big  Block  River,  Miss.,  Tazoo  River,  Miss.,  264;  mouth  of  Yazoo  River, 
Mt&s.,  265;  Tohula  Lake,  Miss.,  Tallahatchee  River,  Miss.,  266;  Steele  and  Wash- 


Tex.  and  Shieveport,  La.,  examinations,  271.. 

In  the  charge  or  Capt.  H.  S.  Taber,  Corps  of  Enoinbers — 

Kemoving  obstmctioAS  in  Arkansas  River,  improving  Arkansas  River,  272;  Fonrche 
L«  Fevre  River,  Ark.,  274;  Petit  Jean  River,  Ark..  White  River,  Ark.,  275;  Cache 
River,  Ark.,  Little  Red  River,  Ark.,  276;  Black  River,  Ark.  and  Mo.,  Black  River, 
Mo.,  277;  St.  Francis  River,  Ark.,  St.  Francis  River,  Mo.,  278;  Little  River,  Mo., 
removiog  sonken  vessela  or  craft  obstructing  or  endangering  navigation,  examina- 
tioiu,  279. 

Lx  THE  CHARGE  OF  CAFT.  S.  W.  RoEBSLER,  CORPS  OF  ENGINEERS— 

Examinations  of  Memphis  Harbor  and  Wolf  River,  Tenn.,  280. 

In  the  crarob  Maj.  Charles  J.  Allen,  Corps  of  ENGn»EER8 — 

Removing  niaf^  and  wrecks  from  Mississippi  River,  280 ;  Mississippi  River  between 
Ohio  and  Mis^ioari  rivers,  281;  harbor  at  St.  Louis,  Mo.,  282;  Gasconade  River, 
Ho.,  Osage  River,  Mo.,  283;  Kaskaskia  River,  111.,  284. 

I.V  TRB  CHARGE  OF  MaJ.  A.  MACKENZIE,   CORP6  OF  ENGINEERS— 

'^pnmtinf^  soag  boats  and  dredge  boats  on  Upper  Mississippi  River,  improving  Mia- 
"('•^ippi  River  between  Missouri  River  and  Minneapolis,  285 ;  Des  Moines  Rapids, 
MiHKimippi  River,  286;  operating  and  care  of  Des  Moines  Rapids  Canal  and  Dry 
Dock,  esaminations,  287. 

l^  THB  CHARGll  OF  MaJ.  W.  A.  JONES,  CORPS  OF  ENGINEERS— 

Mi«<«iArippi  River  above  Falls  of  St.  Anthony,  Minn.,  288;  reservoirs  at  headwaters 
•>f  Missimtppi  River,  289;  Chippewa  River,  including  Yellow  Banks,  Wis.,  290; 
i^t.  I'mix  River,  Wis.  and  Minn.,  291;  Minnesota  River,  Minn.,  292;  Red  River  of 
the  North.  Minn,  and  N.  Dak.,  293;  gauging  Mississippi  River  at  or  near  St.  Paul, 
Minn.,  294. 

Is  TBI  Charge  of  Lieut.  Col.  Chas.  R.  Sutbr,  Corps  of  Engineers— 

« 

Elimination  of  Kansas  River,  Kans.,  294. 

Lx  THE  charge  of  Capt.  Harry  F.  Hodges,  Corps  of  Engineers^ 

Mi^Mnri  River  between  the  Great  Falls,  Mont.,  and  Sioux  City,  Iowa,  295:  removal 
of  RiagM  and  other  obstructions  in  Missoari  River  above  Sioux  City,  Iowa,  296; 
<'^Amin«'ition  of  Missouri  River  between  Three  Forks  and  Canyon  Ferry,  Mont., 
YeUowstone  River,  Mont,  and  N.  Dak.,  examination,  297. 

l^  THE  CHARGE  OF  CaPT.  JOHN  BIDDLE,  CoRPS  OF  ENGINEERSt— 

^Uon  River,  Tenn.,  Tennessee  River  above  Chattanooga,  Tenn.,  298;  Tennessee 
Hiver  below  Bee  Tree  Shoals,  Ala.,  300;  Hiwassee  River,  Tenn^  French  Broad 
Kjv«,Tenn.,  301;  Little  Pigeon  River,  Tenn.,  302;  Clinch  River,  Tenn.,  303;  Cum- 
^^riand  River  below  Nashville,  Tenn.,  304;  Cumberland  River  above  Nashville, 
^cBa.,305;  Cumberland  River  above  mouth  of  the  Jellico»  Ky.,  Caney  Fork  River, 
TwL,  306.  ftTaminatJons,  807. 


VI  CONTENTS. 

In  thb  Charge  ov  Capt.  Gkorqe  W.  Gobthals,  Corps  of  ExonncERS — 

Tennessee  River  l>etween  Chattanooga,  Tonn.,  and  foot  of  Bee  Tree  Shoals, 
308;  operating  and  care  of  Muscle  Shoals  Canal,  Tennessee  ^yer,  310. 

In  the  charge  or  Lieut.  Col.  Amos  Stickney,  Corps  of  Engineers — 

Ohio  Riyer,  310:  operating  snajz  boat  on  Ohio  River,  operating  and  care  of 
Island  Dam,  Onio  River,  Fa.,  312;  movable  dam  in  Ohio  River  below  mov 
Beaver  River,  Pa.,  Monongahela  River,  W.  Va.  and  Pa.,  313;  operating  and  a 
Locks  and  Dams  Nos.  8  and  9,  Monongahela  River,  purchase  ot  Lock  and  Da 
7,  Monongahela  River,  purchase  of  Lock  and  Dam  No.  6,  Monongahela  Rivei 
Cheat  River,  W.  Va.,  Allegheny  River,  Pa.,  315;  dam  at  Herr  Island,  Allei 
River,  Pa.,  ice  harbor  at  month  of  Muskingum  River,  Ohio,  316;  Muskingum  J 
Ohio,  operating  and  care  of  locks  and  dams  on  Muskingum  Riv^r,  Ohio,  311 
aminations,  318. 

In  the  charge  of  Lieut.  Col.  G.  J.  Lydecker,  Corps  of  Engineers — 

Falls  of  the  Ohio  River,  at  Louisville,  Ky.,  320;  Indiana  Chute,  Falls  of  the 
River,  321;  operating  and  care  of  Louisville  and  Portland  Canal,  Ky.,  Wj 
River,  Ind.,  and  111.  322;  White  River,  Ind.,  323;  examinations,  324. 

In  the  charge  of  Col.  William  P.  Craighill,  Corps  of  Engineers— 

Great  Kanawha  River,  W.  Va.,  324;  operating  and  oare  of  lock^  and  dams  on  i 
Kanawha  River.  W.  Va.,  Elk  River,  W.  Va.,  326;  Gauley  River,  W.  Va.,  327; 
River,  Va.  and  W.  Va.,  328. 

In  the  charge  of  Maj.  D.  W.  Lockwood,  Corps  of  Engineers — 

Tradewater  River,  Ky.,  Lock  No.  2,  Green  River,  at  Rumsey,  Ky.,  Green  River  t 
month  of  Big  Barren  River,  Ky.,  329;  operating  and  ctLre  of  locks  and  daii 
Green  and  Barren  rivers,  Ky.,  Rodgh  River,  Ky.,  330;  Kentucky  River,  Ky., 
operating  and  care  of  locks  and  dams  on  Kentucky  River,  Ky.,  Licking  River 
between  Farmers  and  West  Liberty,  Big  Sandy  River,  W.  Va.  and  Ky.,  332 :  L 
Fork  of  Big  Sandy  River,  Ky.,  Tug  Fork  of  Big  Sandy  River,  W.  Va.  and  Ky. 
Guyandotte  River,  W.  Va.,  Little  Kanawha  River,  W.  Va.,  334;  operating 
care  of  lock  and  dam  on  Little  Kanawha  River,  W.  Va.,  Buckhannon  I^ver,  W^ 
ezaminations,  335. 

LAKE  HARBORS  AND  RIVERS.  • 

In  the  charge  of  Maj.  Cunton  B.  Sears,  Corps  of  Engineers— 

Harbor  at  Grand  Marais,  Minn.,  harbor  at  Agate  Bay,  Minn.,  336;  harbc 
Duluth,  Minn.,  337;  harbor  at  Superior  Bay  and  St.  Louis  Bay,  Wis.,  338;  M 
Bota  Point,  at  Superior,  Wis.,  339;  harbor  at  Ashland,  Wis.,  harbor  at  Ontonfi 
Mich.,  340;  Eagle  Harbor,  Mich.,  waterway  firom  Keweenaw  Bay  to  Lake  S 
rior,  via  Portage  Lake  and  River,  Mich.,  341;  operating  and  care  of  watei 
from  Keweenaw  Bay  to  Lake  Superior,  via  Portage  Lake  and  River,  Mich., 
boT  at  Marquette,  Mich.,  342;  harbor  of  refuge  at  Grand  Marais,  Mich., 
examination,  344. 

In  the  charge  of  Maj.  James  F.  Gregory,  Corps  of  Engineers — 

Manistique  Harbor,  Micb.,  344j  Cedar  River  Harbor,  Mich.,  Menominee  Hai 
Mich,  and  Wis.,  345;  Menominee  River,  Mich,  and  Wis.,  Oconto  Harbor,  1 
346;  Pensaukee  Harbor,  Wis.,  Green  Bay  Harbor,  Wis.,  347;  Sturgeon  Bay 
Lake  Michigan  Canal,  Wis.,  348;  operating  and  care  of  Sturgeon  Bay  and  ] 
Michigan  Canal,  Wis.,  harbor  of  refuge  at  eastern  entrance  of  Sturgeon  Ba.v 
Lake  Michigan  Canal,  Wis.,  349;  iSinapee  Harbor,  Wis.,  Kewaunee  Ha] 
Wis.,  350:  Two  Rivers  Harbor,  Wis.,  351;  Manitowoc  Harbor,  Wis.,  Sheboj 
Harbor,  Wis.,  352;  Port  Washington  Harbor,  Wis.,  harbor  of  refage  at  Mili 
kee  Bay,  Wis.,  353;  Milwaukee  Harbor,  Wis.,  354;  Racine  Harbor,  Wis.,  K 
shajHarbor,  Wis.,  355;  Waukegan  Harbor,  III.,  356;  Fox  River,  Wis.,  357;  op< 
ing  and  care  of  locks  and  dams  on  Fox  River,  Wis.,  removing  sunken  vessel 
esm  obstmoting  or  endangering  navigation,  358;  ezaminationS|  350« 
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CONTEIITS.  Vn 

IStrBE  CHAKOB  OF  CaPT.  W.  L.  BJARgHALL,  CORPS  OW  ENGINEKRa^ 

Chicago  Harbor,  IlL,  359;  C»liimet  Harbor,  111.,  Calumet  River,  III.  ana  Ind.,  S61; 
IIHoois  River,  lU.,  362;  operating  and  care  of  La  Grange  Lock  and  Dam,  lUinoia 
Kiver,  UL,  Tllinoia  and  MisaiBsippi  Canal,  111.,  364;  examinations,  365.* 

IX  TBS  CHAROB  OF  MaJ.  WxLLIAM  LXTDLOW,  CORPS  OF  ENGINEERS— 

Michigan  City  Harbor,  Ind.,  366;  St.  Joseph  Harbor,  Mich.,  368;  St.  Joseph  River, 
MieL^SG9;  South  Haven  Harbor,  Mich.,  Saugatnck  Harbor,  Mich.,  370:  Holland 
< Black  Lake^  Harbor,  Mich.,  371;  Grand  Haven  Harbor,  Mich.,  372;  Muskegon 
Harbor,  Mich.,  373;  White  Lake  Harbor,  Mich.,  374:  Pentwater  Harbor,  Mich., 
Lodington  Harbor,  Mich.,  375;  Manistee  Harbor,  Mich.,  376;  harbor  of  refuge  at 
Portage  Lake,  Manistee  County,  Mich.,  377;  Frankfort  Harbor,  Mich.,  Charlevois 
Harbor  and  entrance  to  Pine  Lake,  Mich.,  378;  Petoskey  Harbor,  Mich.,  379;  Che- 
boygan Harbor,  Mich.,  380;  Thunder  Bay  Harbor,  Mich.,  Alpena  Harbor  (lliunder 
Bav  River),  Mich.,  381;  Saginaw  River,  Mich.,  382;  harborofrefuge  at  Sand  Beach, 
I^e  Huron,  Mich.,  384;  Biaok  River  at  Port  Huron,  Mich.,  385;  mouth  of  Black 
Rirer,  Mich.,  Clinton  River,  Mich.,  386;  Rouge  River,  Mich.,  3c7;  turning  basin 
in  Boage  RiTor,  Mich.,  examinations,  388. 

ly  THX  CHARGK  OF  COL.  O.  M.  POS,  CORPS  OF  ENGINEERS^ 

Ship  channel  connecting  the  waters  of  the  Great  Lakes  between  Chicago,  Duluth, 
and  Buffalo,  Z89z  operating  and  care  of  St.  Marys  Falls  Canal,  Mich.,  St.  Marys 
Rirer  at  the  Falls,  Mich.,  390;  Hay  Lake  Channel,  St.  Marys  River,  Mich.,  391 ;  St. 
Ciav  Flats  Canal,  Mich.,  392:  operating  and  care  of  St.  Clair  Flats  Canal,  Mich., 
Qroaaepoint  Channel,  Mich.,  Detroit  River,  Mich.,  393;  investigation  of  raft  towing 
on  Uie  Great  Lakes,  394. 

bf  THSCHAIU}!  OF  LlXUT.  COL.  JaRXD  A.  SMITH,  CORP^  OF  ENGINEERS — 

Menroe  Harbor,  Mich.,  Toledo  Harbor,  Ohio,  395 ;  Port  Clinton  Harbor,  Ohio,  396 ;  San- 
dusky  Harbor,  Ohio,  397;  Sandusky  River,  Ohio,  Huron  Harboi,  Ohio,  398:  Vermil- 
lion Harbor,  Ohio,  399;  Black  River  Harbor,  Ohio,  Cleveland  Harbor,  Ohio,  400; 
Fairporl  Harbor,  Ohio,  401 ;  Ashtabula  Harbor,  Ohio,  402 ;  Conneaut  Harbor,  Ohio, 
403;  removing  sunken  vessels  or  craft  obstructing  or  endangering  navigation,  404. 

• 

IXTBE  CRAROB  OF  MaJ.  £.  H.  RUFFNER,  CORPS  OF  ENGINEERS— 

Erie  Harbor,  Pa.,  404 ;  Presqne  Isle  Peninsula,  Erie  Harbor,  Pa.,  punkirk  Harbor,  N. 
Y.,  406;  Buffalo  Harbor,  N.  T.,  406;  Tonawanda  Harbot  and  Niagara  River,  N.  Y., 
Niagara  liver  from  Tonawanda  to  Port  Day  (Niagara  Falls),  N.  Y.,  407 ;  Wilson 
Harbor.  N.  Y.,  Olcott  Harbor,  N.  Y.,  Oak  Orchard  Harbor,  N.  Y.,  408;  examina- 
tWD,409. 

IX  THE  CSARQE  OF  CaPT.  DaN  C.  KiNGMAN,  CoRPS  OF  ENGINEERS— 

Cbariotte  Harbor,  N.  Y.,  409;  Pultneyville  Harbor,  N.  Y.,  410;  harbor  at  Great  Sodus 
Bay.  N.  Y.,  411 ;  harbar  at  Little  Sodus  Bay,  N.  Y.,  Oswego  Harbor,  N.  Y.,  412;  har- 
bor at  Sacketts  Harbor,  N.  Y.,  examination,  414. 

Is  THE  CSABGX  OF  CaPT.  SMITU  S.  LeACH,  CORPB  OF  ENGINEERS— 

Shoals  between  Sister  Islands  and  Cross-over  Light,  St.  Lawrence  River,- N.  Y.,  Og- 
denaburg  Harbor,  N.  Y.,  415;  breakwater  at  Rouse  Point,  Lake  Champlain,  N.  Y., 
Great  Chazy  River,  N.  Y.,  416;  Plattsburg  Harbor,  N.  Y.,  Burlington  Harbor,  Vt., 
Otter  Cr«M5k,  Vt.,  417:  Ticonderoga  River,  N.  Y.,  narrows  of  Lake  Champlain,  N. 
Y.  and  Yt.|  418;  breakwater  construction  in  Lake  Champlain,  examinations,  419. 

PACIFIC  COAST. 

IX  THE  CHARGE  OF  COL.  G.  H.  MKNDELL,  CORPS  OF  ENGINEERS^ 

<>akland  Harbor,  Cal.,  419;  examination,  420. 

Ix  TBS  CHAROB  OF  XaxuT.  CoL.  W.  H.  H.  Bentaurd,  Corps  of  Engineers^ 

Sawfc  River,  CaL.  Redwood  Creek,  CaL,  421:  San  Luis  Obispo  Harbor,  Cal.,  422; 
Wilmington  Harbor,  Cal.,  423;  San  Diego  Harbor,  CaL,  Colorado  and  Gila  rivers 
atTunai  Aziz.,  424;  examinations,  425. 
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VIH  CONTENTS. 

In  thk  charge  of  Maj.  W.  H.  Hruer,  Corps  of  Engineers— 

San  Joaqnin  River,  Cal.,  426;  Mokelumne  River,  CaL,  427;  Sacramento  and  Fe< 
rivers,  Cal.,  428;  Petaloma  Creek^  Cal.,  Humboldt  Harbor  and  Bay,  C&l., 
examinations,  431. 

In  thk  charge  of  Capt.  Thomas  W.  Symons,  Corps  of  Engineers — 

Coqnille  River,  Oregon,  432;  CoquiUe  River,  Oregon,  between  Coquille  City 
Myrtle  Point,  433;  entrance  to  Coos  Bay  and  Harbor,  Oregon,  434;  Umpqua  Ki 
Oregon,  moutli  of  Siuslaw  River,  Oregon,  435 ;  Yaqnina  Bay,  Oregon,  436 ;  1^11  an 
Bay  and  Bar,  Oregon,  entrance  to  Nehalem  Bay,  Oregon,  ^;  Upper  Snake  Ki 

'  Idalio,  between  Huntington  Bridge  and  Seven  Devus  mining  distriot,  Upper 
Inmbia  and  Snake  rivjers,  Oregon  and  Wash.,  438;  Columbia  River,  between  I 
of  Rock  Island  Rapids  and  foot  of  Priest  Rapids,  Wash.,  439;  survey  of  Colnu 
River  from  the  international  boundary  line  to  Kock  Island  Rapids,  Wash.,  • 
Nasel  River,  Wash.,  Willapa  River  and  Harbor,  Wash.,  441;  Grays  Harbor 
ChehaUs  River,  Wash.,  Chehalis  River,  Wash.,  442;  Harbor  at  Olympia,  Wa 
Swinomish  Slough,  Wash.,  443;  Puget  Sound  and  its  tributary  waters,  Wash., 
aminations,  444. 

In  the  charge  of  Maj.  Thos.  H.  Handbury,  Corps  of  Engineers — 

Mouth  of  Columbia  River,  Oregon  and  Wash.,  4i7;  Columbia  River,  between  V 
oouver,  Wash.,  and  mouth  of  Willamette  River,  449;  canal  at  the  Cu8ca< 
Columbia  River,  Oregon,  450;  Columbia  and  Lower  Willamette  livers  below  Pi 
land,  Oregon,  452;  Willamette  River  above  Portland,  Oregon,  455;  Cowlitz  Kii 
Wash.,  Youngs  and  Klaskuine  rivers,  Oregon,  456;  gauging  waters  of  Columl 
River,  Oregon  and  Wash.,  examinations,  4^7. 

EXAMINATIONS,     SURVEYS,    AND     CONTINGENCIES     OP     RIVERS     A 

HARBORS 

SUPERVISION  OF  THE  HARBOR  OF  NEW  YORK 

MISSISSIPPI  RIVER  COMMISSION 

MISSOURI  RIVER  COMMISSION ^ 

CALIFORNIA  Dfi*BRIS  COMMISSION , i 

m 

HARBOR  LINES 4 

Shaws  Cove,  New  London  Harbor,  Conn.,  Bridgeport  Harbor,  Conn., New  York  Hj 
bor  and  its  adjacent  waters,  461 ;  Savannah  River  in  vicinity  of  quarantine  stati 
near  Fort  Pulaski,  Savannah,  6a.,  Allouez  Bay,  near  Superior,  Wis.,  Oconto  Hs 
bor,  Wis.,  Milwaukee  River,  Milwaukee,  Wis.,  Black  River  at  Port  Huron,  Mid 
St.  Mark's  River  at  Sanlt  Ste.  Marie,  Mich.,  Detroit,  Mich.,  Oswego,  N.  Y.,  ports 
the  State  of  Washington,  462;  Columbia  River  (Youngs  Bay)  at  Flavel,  Orego: 
463. 

BRIDGING  NAVIGABLE  WATERS  OF  THE  UNITED  STATES. 

(1)  Bridge  of  Marietta  and  North  Georgia  Railway  Company  across  Tennessee  Kivi 
at  Knoxville,  Tenn.,  463;  (2)  bridge  of  the  St.  Paul,  Minneapolis  and  Manitoli 
Railway  Company  across  Columbia  River,  Washington,  (3)  bridge  of  the  Clies. 
peake  and  Ohio  Railroad  Company  across  Big  Sandy  River  at  Catlettsburg,  K^^.,  (^ 
bridge  of  the  Newport  and  Cincinnati  Bridge  Company  across  Ohio  River  at  Cincii 
nati,  (5)  bridge  of  the  West  Elizabeth  Bridge  Company  across  Monongahela  Kiv< 
at  Elizabeth,  Pa.,  (6)  bridge  of  the  Florida  Central  and  Peninsular  Railroad  Con 

Sanv  across  St.  Marys  River,  Georgia,  and  Florida,  464;  (7)  bridge  of  the  Souther 
bridge  and  Railway  Company  across  Mississippi  River  above  New  Orleans,  La.,  {i 
bridge  of  the  Occidental  Bridge  and  Construction  Company  across  Missouri  Rivi 
at  St.  Charles,  Mo.,  (9)  bridge  of  the  Omaha  Bridge  and  Terminal  Railway  Con 
pany  across  Missouri  River  between  Council  Bluffs,  Iowa,  and  East  Omaha,  Nebr 
(10)  bridge  of  the  Litchfield,  Carollton  and  Western  Railroad  Cotnpanv  acros 
Illinois  River  at  Columbiana,  Ill^(ll)bridge  of  the  Homestead  and  Pittsburgh  Bridg 
Company  across  Monongahela  Kiver  between  Pittsburg  and  Homestead,  Pa.,  (l:i 
bridge  of  the  Natchitoches  Cane  River  Bridge  Company  across  Cane  River  a 
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Kfttcliitochee.  1a.,  (13)  trestle  and  bridges  of  the  Mobile  and  Danphin  Island  Bail- 
road  and  Harbor  Company  from  Cedar  Point  to  Danphin  Island,  Alabama,  across  the 
%h.mX  water  between  Mobile  Bay  and  Mississippi  Sound,  465;  (14)  bridge  of  the 
YoQghlogheny  Central  Bailway  Company  across  Toughiogheny  River  in  Fayette 
County,  Pa.,  (15)  bridge  of  the  State  Line  Railroad  Company  across  Cheat  River 
At  Foiot  Marion,  Pa.,  (16)  bridge  of  Stanislaus  County,  Cal.,  across  San  Joaquin 
Kiver  near  Grayson,  (17)  bridge  of  the  Philadelphia  Belt  Line  Railroad  Company 
acniM  Frankfofd  Creek,  Philadelphia,  Pa.,  (18)  bridge  of  the  North  Galveston, 
iloutftoQ  and  Kansas  City  Railroad  Company  across  Dickinson  Bayou,  Texas,  (19) 
liridge  of  the  city  of  Kewaunee,  Wis.,  across  Kewaunee  River  at  Park  Street,  (20) 
bridge  of  the  Pennsylvania  Railroad  Company  across  Hackensack  River,  New 
.l«*r«ey,  (21)  bridge  of  the  Lake  Shore  and  Michigan  Southern  Railway  Company 
aiTosM  Sandusky  Bay,  Ohio,  (22)  bridge  of  the  Missouri,  Kansas  and  Texas  Rail- 
way Company  of  Texas  across  White  Oak  Bayou  at  Houston,  Tex.,  466;  (23)  bridge 
of  the  Chesapeake  and  0hio  Railway  Company  across  Gauley  River,  West  Virginia, 
(24)  bridge  of  San  Joa(^nin  County,  Cal.,  across  San  Joaquin  River  at  Garwood 
Kerry  crooning,  (25)  bridge  of  Glenn  County,  Cal.,  across  Sacramento  River  at 
Hutte  City,  (26)  bridge  of  the  city  of  Chicago,  111.,  across  south  branch  of  Chicago 
KiTsr  at  South  Halsted  Street,  (27)  bridge  of  the  Wilmington,  Columbia  and 
Angfista  Railroad  Company  across  Lumber  River,  North  Carolina,  (28)  bridges  of 
tb(^  Boeton  and  Maine  Railroad  Company  across  Charles  Aver  in  Boston  and  Cam- 
bridge, Mass.,  (29)  bridge  of  the  city  of  New  York  across  Harlem  River,  New 
York,  at  Broadway  crossing,  (30)  bridge  of  the  Chicago  and  Northern  Pacific 
Railroad  Company  across  west  fork  of  south  branch  of  Chicago  River,  in  Chi- 
ciLi^o,  111.,  (31)  bridges  of  the  East  River  Bridge  Company  across  East  River,  New 
York,  between  New  York  and  Brooklyn,  467;  (32)  bridge  of  the  Wabash  Railroad 
Company  across  Rouge  River  near  Detroit,  Mich.,  (S)  bridges  of  the  Florida 
i'entral  and  Peninsular  Railroad  Company  on  the  line  of  its  Savannah  extension 
acroflA  Oiccechee,  Altamaha,  and  Satilla  rivers,  Georgia,  (34)  bridge  of  Whatcom 
County,  Wash.,  across  Nooksack  River  at  Femdale,  (35)  bridge  of  the  city  of 
North  Muskegon,  Mich.,  across  Muskegon  Lake,  (36)  bridge  of  the  city  of  Mus- 
kegun,  Mich.,  across  Muskegon  River,  468;  (37)  bridges  of  the  city  of  New 
York  across  Harlem  River  at  Third  avenue,  (38)  bridge  of  San  Joaquin  County, 
('aL,  across  south  ^rk  of  Mokelumne  River  at  New  Hope  Landing,  (39)  bridge  of 
the  txmg  Island  Railroad  Company  across  Dutch  KiUs  Creek  at  Long  Island  City, 
N.  Y.,  (40)  temporary  bridge  of  the  Lynn  and  Boston  Railroad  Company  across 
Mv^tic  River  at  Boston.  Mass.,  (41)  bridge  of  the  city  of  Milwaukee,  Wis.,  across 
Milwaukee  River,  (42)  oridge  of  the  Blount  Pleasant  and  Seaview  City  Railroad 
Company  across  cove  at  Suuivans  Island,  Charleston  Harbor,  South  Carolina,  (43) 
bridge  of  the  Louisville,  St.  Louis  and  Texas  Railway  Company  across  Salt  River 
bear  West  Point,  Ky.,  (44)  bridge  of  the  liarlem  River  and  Portchester  Railroad 
Company  across  Bronx  River  below  West  Farms,  N.  Y.,  (45)  bridge  of  the 
Jaekaonville,  Tampa  and  Kev  West  Railway  Company  across  St.  Johns  River 
at  foot  of  Lake  Monroe,  Florida,  469 ;  (46)  bridge  of  the  LabadievUle  Bridge  Com- 
pany across  Bayou  Lafourche  at  Labadieville,  La.,  (47)  bridge  of  the  Napoleon- 
viHe  Bridge  Stock  Company  across  Bayou  Lafourche  at  Napoleonville,  La.,  (48) 
bridge  of  the  Manchester  and  Augnsta  Railroad  Company  across  Santee  River, 
about  17  miles  below  mouth  of  Congaree  River,  Georgia,  (49)  bridge  of  Orange 
County,  Tex.,  across  Cow  Bayou,  about  6  miles  above  its  confluence  with  Sabine 
River,  (50)  bridge  of  the  Tarentum  Bridge  Company  across  Alleghany  River  at 
Sew  Kensington,  Pa.,  (51)  bridge  of  the  city  of  Boston,  Mass.,  across  Fort  Point 
Channel  at  iJover  street,  (52)  bridge  of  thexity  of  Milwaukee,  Wis.,  across  North 
Menomonee  Canal  at  Sixteenth  street,  (53)  bridge  of  the  city  of  Milwaukee,  Wis., 
across  Kinnickinnic  River  at  Clinton  street,  (54)  bridge  of  Knox  County,  Tenn., 
across  Holston  River  near  Boyds  Ferry,  near  Knoxville,  (55)  bridge  of  the  Jack- 
ionville,  Tampa  and  Key  West  Railway  Company  across  McGirts  Creek,  Duval 
County,  Fla.,  (56)  bridge  of  the  Jacksonville,  Tampa  and  Key  West  Railway  Com- 
lony  across  Black  Creek,  Clay  County,  Fla.,  470;  (57)  bridge  of  the  Jacksonville, 
^U  An^nstine  and  Indian  River  Railway  Companv  across  St.  Lucie  River,  Florida, 
•  58)  bridge  of  the  Jacksonville,  St.  Augustine  and  Indian  River  Railway  Company 
across  Jopiter  River,  Florida,  (59)  bridge  of  the  Louisville  and  Nashville  Railroad 
Company  acroea  Kentucky  River  at  Frankfort,  Ky.,  (60)  bridge  of  the  Chicago 
ami  Weat  Michigan  Railway  Company  across  St.  Joseph  River,  Michigan,  near  its 
month,  471;  (61)  bridge  of  the  Pittsburg,  Fort  Wayne  and  Chicago  Railroad  Com- 
pany across  south  branch  of  Chicago  River  near  Nineteenth  street,  Chicago,  111., 
(62)  bridge  of  Cumberland  County,  Me.,  across  mouth  of  Fore  River,  Portland 
Harbor,  (63)  bridge  of  the  Nasliville,  Chattanooga  and  St.  Louis  Railwis^  Company 
arroas  Tennessee  River  at  Johnsonville,  Tenn.,  472:  (64)  bridge  of  Mobile  County, 
Ala.,  across  Three  Mile  Cieek.  (65)  bridge  of  the  city  of  Frankfort  and  county  of 
FnuikKn,  Ky.,  across  Kentucky  River^  473.  ? 
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RIVERS  AND  H  ARB  ORS,  IJTO. 

APPEirorx:  A. 

REPORT  OF  LIEUT.  COL.  PETER  C.  HAINS,  CORPS  OF  ENGINEERS. 

IMPROVBMBNTS. — St.  Cfoiz  River,  Me.,  670;  Lnbec  Channel,  Me..  671:  Moosabec  B 
Me.,  673;  Narraguagiis  River,  Me.,  674;  breakwater  from  Mount  Desert  to  Por 

Sine  Island,  Bar  Harbor,  Me.,  676;  Bagadace  River,  Me.,  681;  Penobscot  Riv 
[e.,  682:  Belfast  Harbor,  Me.,  687:  Camden  Harbor^  Me.,  689;  Rockland  Harb 
Me.,  691;  Kennebec  River,  Me.,  693;  Harraseeket  River,  Me.,  699:  Portland  H 
bor,  Me.,  701;  Channel  in  Back  Cove,  Portland,  Me.,  705:  Saco  River,  Me.,  7< 
Kennebunk  River,  Me.,  712;  York  Harbor,  Me.,  714;  Bellamy  River,  N.  H.,  7; 
Cocheco  River,  N.  H.,  717;  harbor  of  refuge  at  Little  Harbor,  N.  H.,  719;  rojn< 
ing  sunken  vessels  or  craft  obstructing  or  endangering  navigation,  722. 
Examinations. — Channel  near  Hardy s  Point,  below  Pembroke,  Me.,  722;  Son 
Fork  of  Bagadnce  River,  Me.,  724;  Vinal  Haven,  or  Carver  Harbor,  Me.,  7^ 
Lincolnville  (Duck  Trap)  Harbor,  Me.,  727;  Frenchs  Beach  Harbor,  Me.,  7i 
Rockland  Harbor,  Me.,  729:  Owls  Head  Harbor.  Me.,  730;  Tenant  Harbor,  M 
732;  Georges  River,  Me.,  734;  channel  on  south  side  of  Portland  Harbor,  Me.,  T* 

APPENDIX  B. 

REPORT  OF  LIEUT.  COL.  S.  M.  MANSFIELD,  CORPS  OF  ENGINEERS. 

Improvements. — ^Newburyport  Harbor,  Mass.,  739;  Merrimao  River,  Mass.,  74 
Powow  River,  Mass.,  745;  Ipswich  River,  Mass.,  746;  Es^ez  River,  Mass.,  74 
harbor  of  refuse,  Sandy  Bay,  Cape  Ann,  Mass.,  748;  Gloucester  Harbor,  Masi 
751;  Manchester  Harbor,  Mass.,  754;  Salem  Harbor,  Mass.,  756;  Lynn  Harbo 
Mass.,  758;  Winthrop  Harbor,  Mass.,  761;  Mystic  and  Maiden  rivers,  Mass.,  70^ 
Boston  Harbor,  Mass.,  763;  Weymouth  River,  Mass.,  773;  Hingham  Harbor,  Mas« 
774;  Scituate  Harbor,  Mass.,  776:  Plymouth  Harbor,  Mass.,  778;  Kingston  Hai 
bor,  Mass.,  781;  Wellfieet  Harbor,  Mass.,  782;  Provincetown  Harbor,  Mass.,  78^ 
Chatham  Harbor,  Mass.,  786. 

Examinations. — Gloucester  Harbor,  Mass.,  787;  Vincent  Cove,  Gloucester  Harbo 
Mass.,  788;  Saugus  River,  Mass.,  789;  Chelsea  River,  Mass.,  790;  East  Bosto 
Channel,  Mass.,  793;  Neponset  River,  Mass.,  800. 

APPENDIX  C. 
REPORT  OF  CAPT.  W.  H.  BIX  BY,  CORPS  OF  ENGINEERS. 

Improvements. — Harbor  of  refu$^e  at  Hyannis,  Mass.,  804;  harbor  of  refuee  at  Nan 
tucket,  Mass.,  806;  Marthas  Vineyard  inner  harbor  at  Edgartown,  Mass.,  809 
harbor  at  Vineyard  Haven,  Mass.,  811;  Wareham  Harbor,  Mass.,  813;  New  Bed 
ford  Harbor,  Mass.,  815;  Westport  Harbor,  Mass.,  818  ;Canapitsit  Channel,  Mass. 
820;  Taunton  River,  Mass.,  822;  Pawtucket  River,  R.  I.,  828;  Provideice  Kive 
and  Narragansett  Bay,  R.  I.,  830;  Green  Jacket  Shoal,  Providence,  River,  R.  I. 
832:  Greenwich  Bay,  R.  I.,  834;  cove  and  waterway  near  Coaster  Harbor  Island 
R.  I.,  835;  Newport  Harbor,  R.  I.,  836;  harbor  of  refuge  at  Point  Judith,  R.  I. 
839;  entrance  to  Point  Judith  Pond,  R.  I.,  841;  harbor  of  refuge  at  Block  Island 
R.  I.,  842;  Pawcatuck  River,  R.  I.  and  Conn.,  845;  harbor  of  refuge  at  Stoning 
ton.  Conn.,  847;  removing  sunken  vessels  or  craft  obstructing  or  endajagerini 
navigation,  849. 

Examinations. — Woods  HoU,  Mass.,  860:  Tarpaulin  Cove,  Naushon  Island,  Mass., 
864;  New  Bedford  Harbor,  Mass.,  866;  Pawtuxet  Harbor,  Providence  River,  R.  I., 
868;  Apponaug  Harbor,  Cowesset  Bay,  R.  I.,  869;  Greenwich  Harbor,  Greenwich 
Bay,  R.  I.,  871;  Wickford  Harbor,  Narragansett  Bay,  R.  I.,  873;  inner  harbor  at 
Point  Judith  breakwater,  R.  I.,  877 ;  breach  way  into  Salt  Pond,  Block  Island,  R,  I., 
880;  Stonington  Harbor  and  its  entrance.  Conn.,  891. 
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APPENDIX  D. 
KEPOBT  OP  LIEUT.  COL.  HENEY  M.  ROBERT,  CORPS  OP  ENGINEERS. 

Improvemkxts. — ^Mystio  River,  Conn.,  898;  Thames  River,  Conn.,  901;  Connecticut 
River,  Mass.  and  Conn.,  906:  harbor  of  refage  at  Duel:  Island  Harbor,  Conn., 
914;  Clinton  Harbor,  Conn.,  917:  New  Haven  Harbor,  Conn.,  919  j  breakwaters  at 
New  Haven,  Conn.,  924;  Milfora  Harbor,  Conn.,  929;  Honsatonic  River,  Conn., 
932;  Bridgeport  Harbor,  Conn^  937 ;  Black  Rock  Harbor,  Conn.,  942;  Sangatnck 
JUver,  Conn.,  945;  Norwalk  Harbor,  Conn.,  948;  Wilson  Point  Harbor,  Conn., 
9£i0;  Five  Mile  River  Harbor,  Conn.,  952;  Stamford  Harbor,  Conn.,  954;  Harbor 
At  Cos  Cob  and  Miainns  River,  Conn.,  958;  Port  Chester  Harbor,  N.  Y.,  960; 
Larchmont  Harbor,  N.  Y.,  963;  East  Chester  Creek,  N.  Y.,  965;  Greenport  Harbor, 
N.  Y.,  969;  Port  Jefferson  Harbor,  N.  Y.,  971 ;  Huntington  Harbor,  N.  Y.,  975 ;  Glen 
Cove  Harbor,  N.  Y.,  978:  Flushing  Bay,  N.  Y.,  980;  Patchogue  River,  N.  Y.,  983; 
Browns  Creeks  Sayville,  N.  Y.,  986. 

Examinations. — ^Wesport  Harbor,  Conn.,  990;  Norwalk  Harbor,  Conn.,  991;  Ber- 
rians  Creek,  Lon^  Island,  N.  Y.,  993;  Southold  Harbor,  Long  Island,  N.  Y.,  996. 

Harbor  Lrxss.— Shawa  Cove,  New  London  Harbor,  Conn.^  997;  Bridgeport  Harbor, 
Conii.^998. 

APPENDIX  B. 

•       REPORT  OF  LIEUT.  COL.  G.  L.  GILLESPIE,  CORPS  OF  ENGINEERS. 

Improvkmrnts. — Hndson  River,  N.  Y.,  1006;  harbor  at  Sangerties,  N.  Y.,  1019; 

harbor  at  RondpatyN.  Y.,  1021;  Wappinger  Creek,  N.  Y.,  1024;  Harlem  River,  N. 

Y..  1025;  East  River  and  Hell  Gate,  N.  Y.,  1034:  Newtown  Creek,  N.  Y.,  1044; 

Buttermilk  Channel,  New  York  Harbor,  N.  Y.,  1050;  Gowanus  Bav,  N.  Y.,  1053; 

Now  York  Harbor,  N.  Y.,  1060;  Jamaica  Bay,N.  Y.,  1069;  Raritan  Bay,  N.  J.,  1070; 

removing  sonken  vessels  or  craft  obstructing  or  endangering  navigation,  1076. 
EXAMIKATIONS. — Fort  Pond  Bay,  N.  Y.,  1077;  channel  west  of  Robbins  Reef  Light- 

bonae  to  connect  the  month  of  Arthur  Kill  with  New  York  Harbor,  N.  Y.,  1083. 
Habbok  Lofss. — ^New  York  Harbor  and  its  adjacent  waters,  1085. 

APPENDIX  P. 

REPORT  OF  CAPT.  THOS.  L.  CASEY,  CORPS  OF  ENGINEERS. 

lMFROVK3fENT8. — Sompawanns  Inlet,  N*  Y.,  1100;  Canarsie  Bay,  N.  Y.,  1101;  Sheep^ 
bead  Bay,  N.  Y.,  1103;  Arthur  Kill,  N.  Y.and  N.  J.,  1104;  channel  between  Staten 
lelmnd  and  New  Jersey,  1106;  Passaic  River,  N.  J.,  1108;  Elizabeth  Riyer,  N.  J., 
1713;  Rahway  River,  N.  J.,  1115;  Raritan  River,  N.  J.,  1116;  South  River,  N.  J., 
1120;  Keyport  Harbor,  N.  J.,  1123;  Mattawan  Creek,  N,  J.,  1125;  Shoal  Harbor 
and  Compton  Creek,  N,  J.,  1128;  Shrewsbury  River,  N.  J.,  1130;  Manasquau 
(Sqaan)  River,  N.  J.,  1133. 

£xAiirXATiONS. — Seaford  Creek,  Long  Island,  N.  Y.,  1134;  channel  counecting  Free- 
port  with  Groat  South  Bay,  N.  Y.,  1136;  Whale  Creek,  N.  J.,  1138. 


PART  II. 

APPENDIX  G. 
REPORT  OP  MAJOR  C.  W.  RAYMOND,  CORPS  OF  ENGINEERS. 

ijfFKOVKincKTS. — Delaware  River,  N.  J.  and  Pa.,  1142:  harbor  between  Philadel- 
pliia,  Pa.,  and  Camden,  N.  J.,  1152;  Schuylkill  River,  Pa.,  1164 ;  ice  harli^or  at  Mar- 
cna  Hook,  Pa.,  1168;  ice  harbor  at  head  of  Delaware  Bay,  Del.,  1169;  construction 
of  iron  pier  in  Delaware  Bay,  near  Lewes,  Del.,  1170;  Delaware  Breakwater,  Del., 
1172;  Rancocas  River,  N.  J.,  1174;  Alloway  Creek.  N.  J.,  1176;  Salem  River,  N.  J., 
1178;  Uoaben  Creek,  N.  J.,  1180;  removing  stiukeu  vessels  or  craft  obstructing  or 
eadaogering  navigation,  1182. 

BXAMIKATIOKS.— Bamegat  Inlet,  N.  J.,  1185;  Dennis  Creek,  N.  J.,  1187;  Cooper 
Ci«ek,  N.  J.^  1139. 
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APPENDIX   H. 

REPOBT  OP  WM.  F.  SBflTH,  UNITED   STATES  AGENT,  MAJOR  OF  El 

NEERS,  U.  S.  ARMY,  RETIRED. 

Improvrmknts. — '^/'iliiitufftoii  Harb<ft>,  Del.,  1194;  ice  harbor  at  New  Castle.  ] 
1196;  Appoqntnimink  River,  Del.,  1197:  Smyrna  River,  Del.,  1196;  Mude 
River,  Del.,  1200;  Mispillion  River,  Del.,  1201 ;  Broadkiln River,  DeL,  inland  wi 
way  from  Chincoteagae  Bay,  Va.,  to  Delaware  Bay,  at  or  near  Lewea,  Del.,  1 
Snsqnehanna  River  above  and  below  Havre  de  Grace,  Md.,  1205;  Nortneast  Ri 
Md.,  1206;  Elk  River,  Md.,  1207;  Fairlee  Creek^.Md.,  1210;  Chester  River, 
from  Crumpton  to  Jones  Landing,  1211;  Choptank  River,  Md.,  1213;  LaTr; 
River,  Md.,  1216;  Warwick  River,  Md.,  1216;  Cambridge  Harbor,  Md.,  1218;  B: 
Creek  River,  Del.,  1220;  Wicomico  River,  Md.,  1222;  Manokin  River,  Md.,  1 
Onancock  Harbor,  Va.,  1225;  harbor  ana  approaches  at  Cape  Charles  City, 
1227;  removing  snnken  vessel  or  craft  obstructing  or  endangering  navigation,  1 

Examinations. — ^Mouth  of  Saint  Jones  River,  Del.,  1229;  inland  waterway  bet\ 
MispiUion  and  Broadkiln  rivers,  Del.,  1231;  Pocomoke  River,  Md.,  with  vie 
nnitin);it  with  Synepnxent  Bay  above  Snow  HiU,  1234;  Nanticoke  River,  1 
1236;  Black  Walnut  Harbor,  Md.,  1239. 

APPENDIX  L 
REPORT  OP  COL.  WILLIAM  P.  CRAIGHILL,  CORPS  OP  ENGINEERS 

Improvements. — ^Patapsco  River  and  channel  to  Baltimore,  M4*i  1243;  channi 
Curtis  Bay  in  Patapsco«Rlver,  Baltimore  Harbor,  Md.,  1249;  James  River, 
1251 ;  removing  sunken  vessels  or  craft  obstructing  or  endangering  navigat 
1262. 

Examination. — South  and  Middle  branches  of  Patapsoo  River,  Baltimore,  } 
1262. 

APPENDIX  J. 
REPORT  OF  MAJOR  CHAS.  E.  L.  B.  DAVIS,  CORPS  OP  ENGINEERS, 

Improvements. — ^Potomac  River  and  Anacostia  River  at  Washington,  D.  C,  l; 
Occoouan  Creek,  Va.,  1281;  Aqnia  Creek,  Va.,  1286;  Lower  Machodoc  Creek, 
1289;Nomini  Creek,  Va.,  1292;  Patuzent  River,  Md.,  1294;  Rappahannock  Ri 
Va.,  1296;  Urbana  Creek,  Va.,  1301;  York  River,  Va.,  1303;  Mattaponi  River, 
1306;  Pamunkey  River,  Va.,  1308. 

Examinations.— Month  of  Parish  Creek,  Md.,  1310;  Wicomico  River,  Md.,  1 
mouth  of  Little  Wicomico  River,  Va.,  1315;  month  of  Morattioo  Creek,  Va.,  1 
mouth  of  Milford  Haven,  Va.,  1319. 

APPENDIX  K. 
REPORT  OF  LIEUTENANT  EDWARD  BURR,  CORPS  OF  ENGINEERS 

Improvemknts.— Harbor  of  Norfolk  and  its  approaches,  Va.,  1323 ;  approacl 
Norfolk  Harbor  and  the  United  States  Navy-Yard  at  Norfolk,  Va.,  1^;  Nai 
mond  River,  Va.,  1329;  Chickahominy  River,  Va.,  1331;  Appomattox  River,  ' 
1333;  inland  water  route  from  Norfolk,  Va.,  to  Albemarle  Sound,  N.  C,  thro 
Currituck  Sound,  1341;  North  Landing  River,  Va.,  and  N.  C,  1343;  remo^ 
snnken  vessels  or  craft  obstructing  or  endangering  navigation,  1344. 

Examination. — Harbor  at  Petersburg  and  Appomattox  River,  Va.,  1345. 
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APPENDIX  L. 
REPORT  OP  MAJ.  W.  S.  STANTON,  CORPS  OP  ENGINEERS. 

iMPBOVKiOEim.— Stannton  River,  Vs.,  1350:  Roanoke  River,  N.  C,  1351;  Pasqno- 
tenk  River,  J(.  C,  1354;  Maokevs  Creek,  N.  €.,  1357:  Ocracoke  Inlet,  N.  C,  1359; 
FifthiQic  Creek,  N.  C^  1377;  Pamlico  and  Tar  rivers,  N.  C,  1380;  Contentnia  Creek, 
K.  C,  1385:  Trent  River,  N.  C,  1387;  Neuse  River,  N.  C,  1390;  inland  waterway 
between  Newbem  and  Beaufort,  N.  C,  1^93;  harbor  at  Beaufort,  N.  C,  1395; 
inland  waterway  between  Beaufort  and  New  River,  N.  C,  1397;  inland  waterway 
between  New  River  and  Swansboro,  N.  C,  1399;  New  River,  N.  C,  1400;  North 
£ast  (Cape  Pear)  River,  N.  C,  1403;  Black  River,  N.  C,  1407;  Cape  Fear  River 
above  Wilmington,  N.  0.,  1411;  Cape  Fear  River  at  and  below  Wilmington,  N. 
C,  1419;  Lockwoodfl  FoUy  River,  N.  C,  1432;  Yadkin  River,  N.  C.  1435;  George- 
town Harbor,  8.  C,  1437;  Winyaw  Bay,  S.  C,  1441;  removing  snuken  vessels  or 
eralt  obetmoting  or  endangering  navigation^  1449. 

ExAMnfATiONS. — ^Potohuuk  River,  N.  C.,  1451;  Durhams  Estuary,  N.  C,  1454; 
breakwater  at  Beaufort,  N.  C,  1457. 

APPENDIX  M. 
REPORT  OP  CAPT.  FREDERIC  V.  ABBOT,  CORPS  OP  ENGINEERS. 


I. — ^Waccamaw  River,  N.  C.  and  S.  C,  1464;  Lumber  River,  N.  C.  and 
S.  C,  1468:  Little  Pedee  River,  S.  C,  1471;  Great  Pedee  River,  S.  C,  1474;  Clark 
River,  S.  C.,  1477;  Mingo  Creek,  S.  C,  1480;  Santee  River,  S.  C.,1483;  Wateree 
River,  S.  C,  1488;  Congaree  River,  S.  C,  1491;  harbor  at  Charleston,  S.  C,  1495; 
Ashley  River.  S.  C,  1512:  Wappoo  Cut,  S.  C,  1514;  Edisto  River,  S.  C,  1517;  Sal- 
kahatchie  River,  S.  C,  1522;  Beaufort  River,  8.  C.,  1524;  removing  sunken  vea- 
•ela  or  oraft  obstructing  or  endangering  navigation,  1530. 
E»AinNATioy. — ^Lynch  River,  8.  C,  1532. 

APPENDIX  S. 

REPORT  OF  CAPT.  O.  M.  CARTER,  CORPS  OF  ENGINEERS. 

iMTitoTBXKMTS.— Savannah  Harbor,  Ga.,  1536;  Savannah  River,  Ga.,  1547;  Savan- 
sab  River  above  Augusta,  Ga.,  1554;  Daricn  Harbor,  Ga.,  1556;  Altamaha  River, 
Oa.,  L561;  Oconee  River,  Ga.,  1567;  Ocmulgee  River,  Ga.,  1572;  Brunswick  Harbor, 
<ra.,  1578;  Brunswick  Outer  Bar,  Ga.^  15m;  Jekyl  Creek,  Ga.,  1590:  Cumberland 
Sound,  Oa.,  1593;  inside  water  route  between  Savannah,  Ga.,  and  Femandina, 
Fla.,  IGOt ;  removing  sunken  vessels  or  craft  obstructing  or  endangering  naviga- 
tion, 1608. 

EXAMiKATioK. — Savannah  River,  Ga.,  between  Spirit  Island  and  crossing  of  Charles- 
ton and  Savannah  Railway,  1609. 

Ha  B  HOB  LiXBS. — Savannah  River  in  vicinity  of  quarantine  station  near  Fort  Pu- 
laaki.  Savannah,  Ga.,  1610. 

APPENDIX  O. 

REPORT  UPON  WORKS  IN  CHARGE  OF  MAJ.  J.  C.  MALLERY  AND  LIEU- 
TENANT A.  M.  D'ARMIT,  CORPS  OF  ENGINEERS. 


Caloosahatchee  River,  Fla.,  1660;  channel  of  Charlotte  Harbor  and  Pease  Creek, 


Fin.,  1063:  Sarasota  Ba^fr^  Fla..  1665;  Manatee  River,  Fla.,  1668;  Tampa  Bay,  Fla., 
1670:  Witnlacooehee  River,  Fla.,  1674;  harbor  at  Cedar  Keys,  Fla.,  1676:  Suwanee 
River,  Fla.,  1677. 
ExamNAHOir.— Harbor  at  Cape  Canaveral,  Fla.,  1681. 
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APPElJfDIX  P. 
REPORT  OP  CAPT.  PHILIP  M.  PRICE,  CORPS  OP  ENGINEERS. 

Improvements. — Apalachioola  Bay,  Fla.,  1690;  Apalaohicola  Riyer,  the  Cut 
and  Lower  Chipola  River,  Fla.,  1692:  Flint  River,  Ga^  1695;  Ch»ttahoo< 
River,  6a.  and  Ala.,  1698;  La  Grange  Bajon  and  Holmes  River,  Pla.,  1705;  CI 
tawbatchee  River,  Fla.  and  Ala.,  1706;  harbor  at  Pensacola,  Fla.,  1710;  Escan 
and  Conecuh  rivers,  Fla.  and  Ala.,  1716:  Alabama  River,  Ala.,  1718;  Tallap< 
River,  Ala.,  1723;  Coosa  River,  Ga.  and  Ala.,  1724;  operating  and  care  of  cai 
and  other  works  of  navigation  on  Coosa  River,  Ga.  and  Ala.,  1734;  Cahaba  Ri 
Ala.,  1735. 

Examinations. — Bar  at  month  of  Alaqna  Bayon,  Fla.,  1738;  bar  at  Jtinotioi 
Choctawhatchee  Bay  and  Santa  Rosa  Sonnd,  Fla.,  1741. 

APPENDIX  Q. 

REPORT  OP  MAJOR  A.  N  DAMRELL,  CORPS  OP  ENGINEERS. 

Improvements. — Mobile  Harbor,  Ala.,  1744;  Black  Warrior  River,  Ala.,  from  1 
caloosa  to  Daniels  Creek,  1751 ;  Warrior  and  Tombigbee  Rivers,  Ala^  and  Mi 
1755;  Noxnbee  River,  Miss.,  1763;  Pasoagonla  River,  Miss.,  1765;  Chickasal 
River,  Miss.,  1769;  Bluff  Creek,  Miss.,  1770;  Leaf  River,  Miss.,  1771;  harbor 
Biloxi  Bay,  Miss.,  1772;  Pearl  River  below  Jackson,  Miss.,  1774;  Pearl  River 
t ween  Carthage  and  Jackson,  Miss.,  1777;  Pearl  River  between  Edinburg  t 
Carthage,  Miss.,  1779;  Bogue  Chitto,  La.,  1781;  removing  sunken  vessels  or  or 
obstnicting  or  endangering  navigation,  1782. 

Examinations. — Mississippi  Sound,  1783;  Back  Bay,  Biloxi,  Miss.,  1784;  mouth 
Old  Fort  Bayon,  Miss.,  mouth  of  Wolf  River,  Miss.,  1787;  mouth  of  Jordan  Riv 
Miss.,  1789;  Pearl  River  from  Edinburg  to  Lake  Bnmside,  Miss.,  1791;  diversi 
of  Pearl  River  near  Jackson,  Miss.,  through  Tan  Yard  Branch,  1792. 

PAET  III. 
APPEiroiX  B. 

REPORT  OF  MAJOR  JAMES  B.  QUINN,  CORPS  OF  ENGINEERS. 
iMSPEcnoN  of  the  improvement  of  the  South  Pass  of  the  Mississippi  River,  1795. 

APPENDIX  S. 

REPORT  OF  MAJOR  JAMES  B.  QUINN,  CORPS  OF  ENGINEERS. 

Improvements. — Chefuncte  River  and  Bogue  Falia,  La.,  1808;  Tickfaw  River  ar 
its  tributaries,  La.,  1810;  Amite  River  and  Bayou  Manchac,  La.,  1812;  B:iyo 
Lafourche,  La.,  1814;  Bayou  Terrebonne,  La.,  1^17:  Bayon  Plaquemine,  (irnn 
River,  ana  Pigeon  bayous,  La.,  1818;  Bayou  Courtableau,  La.,  1821;  Bayou  Tocln 
La.,  1824:  channel,  bay,  and  passes  of  Bayou  Vermillion,  La.,  1826;  Mermen ta 
River  ana  tributaries,  La.,  1828;  mouth  and  passes  of  Calcasieu  River,  La.,  IKii 
harbor  at  Sabine  Pass,  Tex.,  1832;  Sabine  River,  Tex.,  1835;  Neches  River,  Tej 
1837;  removing  sunken  vessels  or  craft  obstructing  or  endangering  navigatioi 
1839. 

Examinations. — Homochitto  River,  Miss.,  18.39;  harbor  of  refuge  on  Lake  PojI 
chnrtrain,  La.,  1842;  connection  of  bayous  Black  and  Terrebonne  between  Sontli 
down  Plantation  and  Houma,  La.,  1845;  Sabine  River  from  Suddnths  Bluff,  Tex, 
to  Logansport,  La.,  1848 ;  channel  through  Sabine  Lake  from  Sabine  Pass  to  inonUj 
of  Sabine  and  Neches  rivers,  Tex.,  18i^;  Neches  River,  Tex.,  from  its  mouth  ti 
Shooks  Bluff,  1853. 

APPENDIX  T. 

REPORT  OF  CAPTAIN  JOHN  MILLIS,  CORPS  OF  ENGINEERS. 
Impbovement. — Securing  mouth  of  Bayou  Plaquemine,  La.,  from  further  oayiog,  1857, 
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APPENDIX  U. 

REPORT  OP  liAJOE  A.  M.  MILLER, 'CORPS  OP  ENGINEERS. 

Improvemkmts. — ^Entnmce  to  Galveston  Harbor,  Tex.,  1861 ;  Ship  Channel  in  G^l- 
▼eston  Bay,  Tex.,  1872;  channel  in  West  Galveston  Bay,  Tex..  1877;  Trinity  River, 
Tex.,  1880;  Cedar  Bayou,  Tex.,  1883;  Buffalo  Bayou,  Tex.,  1886;  harbor  at  Brasos 
Santiago,  Tex..  1890; 

KxAifiWATioy. — Brmzoe  River,  Tex.,  from  its  mouth  to  Richmond,  1893. 

APPENDIX  V 

REPORT  OF  CAPT,  J.  H.  WILLARP,  CORPS  OF  ENGINEERS. 

IMPBOVXICEKTB. — ^Red  River,  La.  and  Ark.,  1901;  Red  River  above  Fulton,  Ark., 
1909;  Ouachita  and  Black  rivers,  Ark.  and  La.,  2002;  Bayous  D'Arbonne  and 
Comey,  La.,  2009;  Bayou  Bartholomew,  La.  and  Ark.,  2012;  Boeuf  River,  La., 
2015:  Tensas  River  and  Bayou  Ha^on,  La.,  2018;  Big  Black  River,  Miss.,  2022; 
Yazoo  River,  Miss.,  2024;  mouth  of  the  Yazoo  River,  Miss..  2029:  Tchula  Lake, 
Mils.,  2038;  Tallahatohee  River,  Miss.,  2041;  Steele  and  Washington  bayous. 
Miss.,  2045;  Big  Sunflower  River,  Miss.,  2047;  Big  Hatchee  River,  Tenn.,  2052; 
Forked  Deer  River,  Tenn.,  2054;  water  gauges  on  Mississippi  River  and  its  prin- 
Gi|>al  tributaries,  2067;  survey  of  Cypress  Bayou  and  the  lakes  between  Jefferson, 
Texas,  and  Shreveport,  La..  2065. 

Ex AMIXATION8.— Sulphur  River,  Tex.,  2083;  Little  River,  Ark.,  2087;  Ouachita 
River  above  Camden,  Ark.,  2091;  Cassity  Bayou,  Miss.,  2095;  Coldwater  River. 
UiM.,  2099. 

APPENDES:  W. 

kEPORT  OF  CAPT.  H.  S.  TABER,  CORPS  OF  ENGINEERS. 

iMPROVicxsNTS. — Removing  obstructions  in  Arkansas  River,  2102 :  Arkansas  River, 
2103;  Fourche  Le  Fevre  River,  Ark.,  2108;  Petit  Jean  River,  Ark.,  2110;  White 
River,  Ark.,  2111;  Cache  River,  Ark.,  2114;  Little  Red  River,  Ark.,  2115;  Black 
River,  Ark.  and  Mo.,  2116;  Black  River,  Mo.,  2117;  St.  J^ancis  River,  Ark.,  2118; 
St.  Francis  River,  Mo.,  2119;  Little  River,  Mo.,  removing  sunken  vessels  or  craft 
obstructing  or  endangering  navigation,  2121. 

EXAMIXATIONS. — SaJiuo  River,  Ark.,  2122;  Fourche  Le  Fevre  River,  Ark.,  2125;  Cur- 
rent River,  Ark.,  2128. 

APPENDLX  X. 

REPORT  OF  CAPT.  S.  W.  ROESSLER,  CORPS  OF  ENGINEERS. 

EXAioxATioifs. — ^Harbor  at  Memphis,  Tenn.,  including  removal  of  bar  forming  oppo- 
site the  upper  part  of  the  city,  and  bank  protection  along  the  city  front,  2133; 
Wolf  River,  Tenn.,  2136. 

APPEITDIX  Y. 

REPORT  OF  MAJOR  OHAS.  J.  ALLEN,  CORPS  OF  ENGINEERS. 

Imfeotbxicmts. — ^Removing  snags  and  wrecks  from  Mississippi  River,  2139 :  Missis- 
sippi River  between  Ohio  and  Bfissouri  rivers,  2147;  harbor  at  St.  Louis,  Mo.,  2177; 
GMconade  River,  Mo.,  2178;  Osage  River,  Mo.,  2182;  Kaskaskia  River,  111.,  2185. 

APPENDIX  Z. 

REPORT  OF  MAJOR  ALEXANDER  MACKENZIE,  CORPS  OF  ENGINEERS. 

Improveuents. — Operating  snagboats  and  dredgeboats  on  upper  Mississippi  River, 
2183;  Mississippi  River  between  Missouri  River  and  Minneapolis,  2200;  Des  Moines 
Rapids,  Missisisippi  River,  2240;  operating  and  care  of  Des  Moines  Rapids  Canal 
and  Dry  dock,  2241. 

ExAsriXATioxs. — Hamburg  Bay,  on  Mississiyipi  River,  Calhoun  County,  111.,  2248; 
MiiWiissippi  River,  Iowa  side,  from  mouth  of  Iowa  River  to  Burlington,  2251; 
Moline  Harbor,  111.,  2253;  Mississippi  River  at  and  near  Bellevue,  Iowa,  2254 ;  addi- 
tional harbors  of  refuge  on  Lake  Pepin,  Mississippi  River,  2257. 

EXG93 ^n 
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APPElJfDIX  P. 

■ 

REPORT  OP  CAPT.  PHILIP  M.  PRICE,  CORPS  OF  ENGINEERS. 

Improvements. — Apalachioola  Bay^  Fla.,  1690;  Apalaohicola  River,  the  OY]it 
and  Lower  Chipola  River,  Fla,,  1692:  Flint  River,  Ga^  1695;  Chattahoo^ 
River,  6a.  and  Ala.,  1698;  La  Grange  Bayon  and  Holmes  River,  Fla.,  1705;  O 
tawbatcbee  River,  Fla.  and  Ala.,  1*0)6;  harbor  at  Pensacola,  Fla.,  1710;  Escaz] 
and  Conecuh  rivers,  Fla.  and  Ala.,  1716:  Alabama  River,  Ala.,  1718;  TalU«.j>4 
River,  Ala.,  1723;  Coosa  River,  Ga.  and  Ala.,  1724;  operating  and  care  of  ca 
and  other  works  of  navigation  on  Coosa  River,  Ga.  and  Ala.,  1734;  Cahaba  Ri 
Ala.,  1735. 

ExAMiNATioxs. — Bar  at  mouth  of  Alaqna  Bayou,  Fla.,  1738;  bar  at  Junctioi 
Choctawhatohee  Bay  and  Santa  Rosa  Sound,  Fla.,  1741. 

APPENDIX  Q. 

REPORT  OP  MAJOR  A.  N  DAMRELL,  CORPS  OF  ENGINEERS. 

Improvements. — Mobile  Harbor,  Ala.,  1744;  Black  Warrior  River,  Ala.^  f^ona  1 
caloosa  to  Daniels  Creek,  1751;  Warrior  and  Tombigbee  Rivers,  Ala.,  and  IVli 
1755;  Noxnbee  River,  Miss.,  1763;  Pasoagoula  River,  Miss.,  1765;  Chickasiil 
River,  Miss.,  1769;  Bluff  Creek,  Miss.,  1770;  Leaf  River,  Miss.,  1771;  haxboi 
Biloxi  Bay,  Miss.,  1772;  Pearl  River  below  Jackson,  Miss.,  1774;  Pearl  Riv^x- 
tween  Carthage  and  Jackson^  Miss.,  1777;  Pearl  River  between  Edinburg^  i 
Carthage,  Miss.,  1779;  Bogue  Chitto,  La.,  1781;  removing  sunken  vessels  or  ci 
obstructing  or  endangering  navigation,  1782. 

Examinations. — Mississippi  Sound,  1783;  Back  Bay,  Biloxi,  Miss.,  1784;  moutli 
Old  Fort  Bayou,  Miss.,  mouth  of  Wolf  River,  Miss.,  1787;  mouth  of  Jordan  Ri^ 
Miss.,  1789;  Pearl  River  from  Edinburg  to  Lake  Bnmside,  Miss.,  1791;  diveirs 
of  Pearl  River  near  Jackson,  Miss.,  through  Tan  Yard  Branch,  1792. 

PAET  III. 
APPENDIX  E. 
REPORT  OP  MAJOR  JAMES  B.  QUINN,  CORPS  OF  ENGINEERS. 
iMBPEcnoN  of  the  improvement  of  the  South  Pass  of  the  Mississippi  River,  1795. 

APPENDIX  S. 

REPORT  OF  MAJOR  JAMES  B.  QUINN,  CORPS  OF  ENGINEERS. 

Improvements. — Chefnncte  River  and  Bogue  Falia,  La.,  1808;  Tickfaw  River  ai 
its  tributaries,  La.,  1810;  Amite  River  and  Bayou  Manchac,  La.,  1812;  Bay < 
Lafourche,  La.,  1814;  Bayon  Terrebonne,  La.,  1817;  Bayou  Plaqnemine,  (trhi 
River,  and  Pigeon  bayous,  La.,  1818;  Bayon  Courtablean,  La.,  1821;  Bayou  Tecli 
La.,  1824:  channel,  bay,  and  passes  of  Bayou  Vermillion,  La.,  1826;  Mermen  tj 
River  ana  tributaries,  La.,  1828;  mouth  and  passes  of  Calcasieu  River,  La.,  is:> 
harbor  at  Sabine  Pass,  Tex.,  1832;  Sabine  River,  Tex.,  1835;  Neches  River,  Tej 
1S3I7;  removing  sunken  vessels  or  craft  obstructing  or  endangering  navigatio 
1839. 

Examinations. — Homochitto  River,  Miss.,  18.39;  harbor  of  refuge  on  Lake  Poa 
ohartrain.  La.,  1842;  connection  of  bayous  Black  and  Terrebonne  between  Sontj 
down  Plantfltion  and  Houma,  La.,  1845;  Sabine  River  A'om  Snddnths  Blufl',  Tex 
to  Logansport,  La.,  1848 ;  channel  through  Sabine  Lake  from  Sabine  Pass  to  mouti: 
of  Sabine  and  Neches  rivers,  Tex.,  18^;  Neches  River,  Tex.,  from  its  mouth  1 
Shooks  Bluff,  1853. 

APPENDIX  T. 

REPORT  OF  CAPTAIN  JOHN  MILLIS,  CORPS  OF  ENGINEERS. 

Improvement. — Securing  mouth  of  Bayou  Plaquemino,  La.,  from  further  caving,  1S5 1 
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APPENDLK  U. 

REPOBT  OF  KAJOE  A.  M.  BHLLEB,  *COBPS  OF  ENGINEERS. 

Ikpbovkmextb. — ^Entrance  to  Galveston  Harbor,  Tex.,  1861 ;  Ship  Channel  in  Gal- 
▼eston  Bay,  Tex.,  1872;  channel  in  Weat  Galveston  Bay.  Tex.,  1877;  Trinity  River, 
Tex.,  1880;  Cedar  Bayou,  Tex.,  1883;  Buffalo  Bayou,  Tex.,  1886;  harbor  at  Brasos 
Santiago,  Tex.,  1890; 

EXAXDCATioN.— Brazos  River,  Tex.,  from  its  mouth  to  Richmond,  1893. 

APPENDIX  V 

REPORT  OF  CAPT.  J.  H.  WILLARP,  CORPS  OP  ENGINEERS. 

Lmprotxments.— Red  River,  La.  and  Ark.,  1901;  Red  River  above  Fulton,  Ark., 
1999;  Ouachita  and  Black  rivers.  Ark.  and  La.,  2002;  Bayous  D'Arbonne  and 
Comey.  La.,  2009;  Bayou  Bartholomew,  La.  and  Ark.,  20ii2;  Boeuf  River,  La., 
2015:  Tensas  River  and  Bayou  Ma^on,  La.,  2018;  Big  Black  River,  Miss.,  2022; 
YajBOo  River,  Miss.,  2024;  mouth  of  the  Yazoo  River,  Miss.,  2029^  Tchula  Lake, 
Miss.,  2088;  Tallahatohee  River,  Miss.,  2041;  Steele  and  Washington  bayous, 
Misa.,  2045;  Big  Sunflower  River,  Miss.,  2047;  Big  Hatchee  River,  Tenn.,  2052; 
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River  above  Camden,  Ark.,  2091;  Cassity  Bayou,  Miss.,  2095;  Coldwater  River, 
juas.,  3099. 

APPENDIX  W. 

kEPORT  OF  CAPT.  H.  S.  TABER,  CORPS  OF  ENGINEERS. 

IsfFROVKHENTS. — Removing  obstructions  in  Arkansas  River,  2102 :  Arkansas  River, 
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site the  upper  part  of  the  city,  and  bank  protection  along  the  city  front,  2133; 
Wolf  River,  Tenn.,  2136.  , 
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2788. 
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APPENDIX  G. 


IMPROVEMENT  OP  RIVERS  AND  HARBORS  IN  SOUTHERN  NEW  JERSEY,  OP 
DELAWARE  RIVER  AND  BAY,  AND  OF  WATERS  TRIBUTARY  THERETO, 
NEW  JERSEY,  PENNSYLVANIA,  AND  DELAWARE. 


SEPORT  OF  MA  J,  C.  W.  BAYMOKD,  COUPS  OF  ENGINEEUSy  OFFICER  IN 
VUJRiiE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  SO,  1893,  WITH  OTHER 
DOC  i  ME  NTS  RELATING  TO  THE  WORKS. 


IMPROVEMENTS. 

L  DeUwATe  Riirer,  N«w  Jersey  and  Penn-      7.  Delaware  Breakwater,  Delaware, 
sylvauia.  8.  Raucocas  River,  New  Jersey. 

2.  Harbor  between  Philadelphia,  Pa.,  aud       0.  Alloway  Creek,  New  Jersey. 

Camden,  N.J.  '  10.  Salem  River,  New  Jersey. 

3.  ikhnylkill  River,  Pennsylvania.  >  11.  Goshen  Creek,  New  Jersey. 

4.  Ice  harbor  at  Marcus  Hook,  Pennsyl-  '  12.  Removing  sunken   vessels    or  craft 
vanta.  obstructing  or  endangering  naviga- 


y  Ice  harbor  at  head  of  Delaware  Bay, 

Delaware. 
6.  Conatraction  of  iron  pier  in  Delaware 

Bay,  near  Lewes,  Del. 


tion. 


EXABUXATI0N6. 


13.  Bamegat  Inlet,  New  Jersey. 

14.  DenniB  Creek,  New  Jersey. 


15.  Cooper  Creek,  New  Jersey. 


United  States  Engineer  Office, 

Philadelphia^  Pa.^  July  5, 1893. 

General:  I  have  tlie  honor  to  transmit  herewith  the  annual  reports 
for  the  works  of  river  and  harbor  improvement  in  my  charge  for  the 
fiscal  year  ending  Jane  30, 1893. 

Very  respectfully,  your  obedient  servant, 

C.  W.  Raymond, 
Major  J  Corps  of  Engineers. 
Brig.  Gen.  Thomas  L.  Casey^ 

Chief  of  Engineers,  TJ.  8.  A. 
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IMPROVEMENT    OF    DELAWARE    RIVER,   NEW  JERSEY.  AND  PENNSV 

.  VANIA. 

The  project  for  this  improvement,  from  Philadelphia  to  the  sea, 
based  upon  the  report  of  a  board  of  engineers,  dated  January  '2 
1885,  and  published  in  the  Annual  Eeport  of  the  Chief  of  Enginee 
for  1886.  It  provides  for  the  formation  of  a  permanent  channel  26  fe 
deep  at  mean  low  water  and  600  feet  wide  at  all  points  where  a  le 
depth  and  widtli  exist  between  deep  water  in  Delaware  Bay  and 
point  about  midway  between  the  American  Shipbuilding  Corapau} 
yard  and  the  Gas  Trust  Wharf,  in  the  city  of  Philadelphia,  by  dlkin 
dredging,  and  rock  removal. 

The  project  for  the  improvement  of  the  river  between  Trenton  ai 
Bridesburg  was  approved  February  28, 1890,  and  is  published  in  tl 
Annual  Report  of  the  Chief  of  Engineers  for  1890.  It  provides  for  tl 
formation  of  a  channel  12  feet  deep  at  mean  low  water  over  Ejnkoi 
Bar  by  the  construction  of  a  dike  and  dredging. 

Expenditures  during  the  past  fiscal  year  have  been  applied  to  tl 
following  operations : 

1.  Examinations  and  surveys  at  Burlington  Island,  Einkora  Ba 
Five  Mile  Bar,  Mifflin  Bar,  Schooner  Ledge,  and  Baker  Shoal. 

2.  Improvement  and  examination  of  Cherry  Island  Flats. 

3.  Improvement  and  survey  of  Bulkhead  Bar. 
These  operations  will  be  described  in  the  above  order. 

1.  EXAMINATIONS  AND  SURVEYS. 

Burlington  Island. — This  island  is  situated  about  19  miles  above  Philj 
delphia.  Under  date  of  February  6, 1893,  the  Board  of  Wardens  fc 
the  port  of  Philadelphia  passed  a  resoTtition  requesting  the  removal  i 
the  bar  below  Burlington  Island  opposite  Bristol..  Under  date  < 
March  13, 1893,  the  burghers  and  council  of  Bristol  borough  passe 
resolutions  containing  the  same  request,  and  on  March  15  and  June  2( 
1893,  petitions  with  the  same  object  were  received  from  the  busines 
men  of  Bristol  and  the  owners  of  steamboats  navigating  the  river  abov 
Philadelphia.    These  papers  are  appended  hereto. 

From  an  examination  of  this  locality  made  in  June,  1893,  it  appear 
that  since  1886  the  foot  of  Burlington  Island  has  moved  downstrean 
the  low-watel*  line  having  advanced  about  300  feet,  the  6-foot  curve  ( 
depth  about  400  feet,  and  the  12-foot  curve  about  100  feet.  The  toU 
cross-section  of  the  river  near  Burlington  has  materially  decreasec 
The  nucleus  of  this  formation  is  said  to  have  been  material  former! 
dumped  in  the  river. 

The  main  ship  channel  still  preserves  a  greater  depth  than  that  estal 
lished  in  the  adopted  project  of  1890,  the  minimum  depth  at  mean  lo^ 
water  being  13.3  feet,  but  its  width  is  somewhat  diminij^hed.  The  effec 
of  the  changes  above  indicated  has  been  to  seriously  incommode  tb 
cross-river  traffic  between  Burlington  and  Bristol,  making  alongdetou 
necessary  in  place  of  the  more  direct  route  formerly  followed.  If  tb 
main  ship  channel  continues  to  decrease  in  width  its  navigation  wil 
become  difficult. 

Kinkora  Bar. — ^This  locality  is  situated  in  the  reach  of  river  betwoei 
Trenton,  N.  J.,  and  Bridesburg,  Pa.,  and  about  25  miles  above  tbe  foo 
af  Market  street,  Philadelphia.  In  its  natural  condition  Kinkora  Ba 
carried  a  ruling  depth  of  7^  feet  at  mean  low  water  and  formed  thi 
only  obstruction  to  a  12  foot  low-water  channel  as  far  up  river  as  Wbite 
hiU,  or  to  within  5  miles  of  Trenton. 
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During  tlieyear  1890  a  dike  was  built  partly  closing  the  slough  south 
of  iSTewbold  Island,  and  a  channel  with  a  depth  of  12  feet  at  mean  low 
water  and  a  width  of  about  175  feet  was  dredged  across  the  bar,  as 
provided  in  the  project  of  1890.    The  dike  was  repaired  in  1892. 

Tliis  improvement  has  not  proved  permanent.  At  the  close  of  the 
fiscal  year  ending  June  30, 1892,  the  channel  had  shoaled  considerably, 
the  minimum  low-water  depth  across  the  bar  being  about  8  feet.  Prom 
an  examination  made  at  the  close  of  the  past  fiscal  year  it  appears  that 
shoaling  is  still  in  progress,  the  minimum  low-water  depth  in  the  chan- 
nel being  now  about  7^  feet. 

This  part  of  the  river  is  exposed  to  the  vigorous  action  of  ice  and 
freshets  and  the  channel  dimensions  are  constantly  changing.  Its  per- 
manent improvement  at  a  reasonable  cost  is  therefore  considered  imprac- 
ticable. 

Five  Mile  Bar. — This  obstruction  lies  directly  above  the  upper  end 
of  Petty  Island,  in  the  port  of  Philadelphia.  The  works  existing  for 
its  improvement  consist  of  a  dike  extending  from  the  New  Jersey 
shore  at  Fishers  Point  to  within  2,000  feet  of  the  head  of  Petty  Island. 
At  the  close  of  the  fiscal  year  ending  June  30,  1890,  the  dike  had 
reached  an  extension  of  4,600  linear  feet,  of  which  the  upper  3,500  linear- 
feet  consisted  of  a  random  stone  dike  founded  upon  a  brush-mattress  sill 
and  backed  with  gravel  and  bowlders  derived  from  the  excavation  of 
the  channel  at  Port  Kichmond,  and  the  lower  1,000  linear  feet  of  a  pile 
dike  filled  with  stone.  The  tops  of  these  constructions  were  carried  to 
a  height  of  2  feet  above  mean  high  water.  This  dike  has  not  been 
extended  during  the  past  three  years. 

At  the  close  of  the  fiscal  year  of  1892  the  action  of  the  dike  had  formed 
a  channel  from  12  to  13  feet  deep  at  mean  low  water  and  from  200  to 
300  feet  wide  across  the  bar.  An  examination  made  in  June,  1893, 
shows  that  there  is  now  a  channel  from  12  to  15  feet  deep  and  200  feet 
wide  across  the  bar,  that  the  flood  channel  north  of  the  bar  has  moved 
slightly  upstream,  and  that  the  ebb  channel  south  of  the  bar  has  moved 
downstream.    The  changes  are  generally  favorable. 

Mifflin  Bar. — ^This  obstruction  lies  about  10  miles  below  Philadel- 
X>hia.  The  existing  works  for  its  improvement  consist  of  a  random- 
stone  dike  upon  a  brush-mattress  foundation  extending  from  the  Penn- 
sylvania shore  at  Hog  Island  to  the  head  of  Maiden  Island,  a  distance 
of  7,200  feet.  The  object  of  the  dike  is  the  improvement  of  the  main 
ship  channel  over  Mifflin  Bar  by  the  concentration  of  the  tidal  currents. 
The  dike  was  commenced  in  1885  and  completed  to  the  height  of  mean 
low  water  in  September,  1888.  Since  that  date  no  additions  have  been 
made  to  the  work. 

At  the  close  of  the  fiscal  year  of  1892  the  channel  across  the  bar, 
dredged  in  1888,  carried  a  mean  low- water  depth  of  25  feet  over  a  width 
of  200  feet,  and  a  depth  of  24  feet  over  a  width  of  350  feet.  An  examina- 
tion made  in  June,  1893,  shows  that  the  channel  has  shoaled,  the 
great-est  depth  completely  across  the  bar  being  now  24.4  feet  at  mean 
low  water.  The  24-foot , channel  has  now  a  minimum  width  of  150  feet. 
The  deposit  of  material  behind  the  dikes,  which  is  now  in  progress,  will 
probably  assist  in  the  maintenance  of  this  channel,  but  it  is  believed 
that  the  dike  will  have  to  be  raised  above  high  water  to  give  the  chan- 
nel reasonable  permanency. 

Schooner  Ledge. — At  a  point  about  18  miles  below  Philadelphia  the 
main  ship  channel  was  originally  obstructed  by  a  ledge  of  rock  known 
as  Schooner  Ledge,  which  reduced  the  depth  at  mean  low  water  to 
about  18  feet. 

In  1879  the  formation  of  a  channel  was  commenced  through  this 
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obstruction  aiul  continued  until  1884,  vlien  a  channel  was  reported  a 
foiiucd  to  a  depth  of  24  feet  at  mean  \ow  water  for  a  width  of  330  feel 
Subsequently  other  obstructions  were  discovered,  and  in  1889, 250  cubi 
yards  of  sand  and  rock  were  removed  from  the  shoal  area.  In  the  sam 
year  a  detailed  survey  was  made  to  determine  the  exact  condition  c 
the  channel,  but  owing  to  the  diflfioulty  of  finding  with  certainty  iiS( 
lated  points  with  the  lead  some  obstructions  remained  undiscovered. 

On  February  20,  1893,  the  German  tank  steamship  JEhie  Maru 
drawing  about  24J  feet  aft,  grounded  in  this  locality  on  the  range,  a 
or  near  higli-water  slack,  indicating  unknown  obstructions  in  the  char 
nel.  At  the  request  of  the  board  of  port  wardens  of  Philadelphia  th 
channel  was  carefully  examined  by  sweeping,  and  the  location  an* 
character  of  the  obstructions  were  determined  by  a  diver  during  Maj 
1893. 

These  examinations  show  that  the  obstructions  consist  of  brokei 
rock  or  bowlders,  some  of  which  may  be  lost  buoy  sinkers,  and  thre 
points  of  a  solid  ledge  over  which  the  minimum  depth  is  22J  feet  a 
mean  low  water.  As  these  hard  obstructions  are  very  dangerous  t 
navigation,  it  is  proposed  to  make  a  still  closer  examination  and  sul 
mit  a  project  for  their  removal  as  soon  as  possible. 

Baker  Shoal, — This  shoal  is  situated  about  48  miles  below^Philadel 
phia  and  just  below  Reedy  Island.  It  forms  a  serious  obstruction  ii 
the  main  ship  channel,  carrying  a  depth  of  only  20  feet  at  mean  Ioa 
water.  The  improvement,  as  proposed  by  the  Board  of  Engineers  o 
1884.  is  to  be  accomplished  by  a  dike  nearly  5  miles  in  length,  extend 
ing  rrom  the  lower  end  of  Reedy  Island  to  a  point  on  the  right  bank  o 
the  river  below  the  mouth  of  Blackbird  Creek. 

The  construction  of  this  dike  was  commenced  in  1887  and  continues 
until  December,  1889.  During  this  interval  the  dike  was  raised  to  th 
level  of  mean  low  water  over  a  distance  of  about  6,000  feet.  The  method 
of  construction  employed  is  described  in  the  Annual  Report  of  th 
Chief  of  Engineers  for  1890.  Since  1889  no  work  has  been  done  on  thi 
dike,  as  the  necessities  of  commerce  required  the  immediate  improve 
ment  of  the  channel  at  Bulkhead  Bar,  where  the  results  of  the  worl 
were  expected  to  furnish  valuable  information  for  the  continuation  o 
the  improvement  at  Baker  Shoal. 

During  the  tiscal  year  of  1892  a  detailed  survey  of  the  channel  in  thi; 
locality  was  made  to  determine  the  changes  in  progress  and  to  furnisl 
the  basis  for  a  project  for  the  continuation  of  the  improvement.  Thii 
survey  was  plotted  during  the  past  fiscal  year  and  tlie  project  is  nov 
under  consideration.  The  survey  shows  that  very  little  change  hai 
occurred  since  the  survey  of  1880. 

2.  IMPROVEMENT  AND  EXAMINATION  OF  OHEURY  ISLAND  FLATS. 

These  flats  are  situated  about  24  miles  below  Philadelphia  and  jus 
above  the  mouth  of  the  Christiana  River.  They  lie  in  mid-stream,  sej) 
arating  two  channels,  neither  of  which  had  originally  sufficient  deptl 
for  the  purposes  of  commerce.  The  western  channel  had  an  average 
low- water  depth  of  about  19  feet. 

The  formation  of  a  channel  west  of  the  flats,  having  a  width  of  abou 
470  feet  and  a  depth  of  24  feet  at  mean  low  water,  was  commenced  ii 
1879  and  completed  in  1884,  the  length  of  the  cut  being  nearly  2  miles 
In  this  work  1,594,740  cubic  yards  of  material  were  removed  by  dredg 
ing,  at  a  cost  of  $400,000. 

The  general  project  for  the  improvement  of  the  river  provides  fortlu 
widening  of  this  cliannel  to  GOO  feet  and  an  increase  of  depth  to  20  feel 
M  mean  low  water.    Frequent  examinations  since  1884  show  that  th< 
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cut  slioals  very  slowly,  so.  that  it  is  more  economical  to  maintain  it  by 
dredging  at  long  intervals  than  by  the  construction  of  dikes.  An  ex- 
amination made  during  May,  1892,  shows  that  the  channel  had  shoaled 
about  1.2  feet  over  a  distance  of  about  10,000  feet. 

A  project  for  continuing  the  improvement  of  the  channel  in  this  lo- 
cality was  submitted  on  July  15,  1892,  and  approved  on  July  20, 1892, 
It  provides  for  the  formation  of  a  channel  20  feet  deep  at  mean  low 
water  with  a  width  of  600  feet,  at  an  estimated  cost  of  $100,000. 

Under  date  of  September  6,  1892,  contract  for  the  execution  of  this 
work  was  entered  into  with  the  American  Dredging  Company,  of  Phila- 
delphia. Work  under  this  contract  was  commenced  on  September  19, 
1892,  and  is  still  in  progress.  At  the  close  of  the  past  fiscal  year  669,- 
630  cubic  yards  of  material,  scow  measurement,  had  been  removed  by 
dredging.  This  material  was  deposited  in  shallow  water  on  the  east 
side  of  the  flats  in  order  to  reduce  the  cross  section  at  this  point. 

During  May,  1893,  an  examination  was  made  to  determine  what 
changes  had  resulted  from  the  action  of  ice  and  other  causes  during 
the  past  winter,  which  was  of  unusual  severity.  It  appears  that  there 
have  been  considerable  changes  in  the  bottom,  but  no  shoaling  was 
found  in  the  recently-dredged  area. 

3.  IMPROVEMENT  AND  SURVEY  OF  BULKHEAD  BAB. 

This  locality  is  situated  about  36  miles  below  Philadelphia,  or  about 
3  miles  above  Fort  Delaware.  In  its  unimproved  condition  the  shoal 
carried  from  20  to  21  feet  at  mean  low  water,  and  although  the  chan- 
nel across  the  bar  had  been  repeatedly  deepened  by  dredging,  it  soon 
returned  to  its  original  condition,  and  formed  the  most  marked  obstruc- 
tion to  commerce  in  the  navigation  of  the  river  between  Philadelphia 
and  the  sea. 

The  project  of  the  Board  of  Engineers  of  1884  for  the  improvement 
of  this  locality  proposed  the  construction  of  a  random  stone  dike,  about 
14,000  feet  in  length,  brought  to  the  height  of  mean  low  water  and 
extending  along  the  easterly  side  of  Bulkiiead  Shoal  from  the  upper 
end  of  Pea  Patch  Island  upstream,  in  a  curved  line  approximately 
parallel  to  the  New  Jersey  shore  opposite. 

For  reasons  given  in  the  Annual  Report  of  the  Chief  of  Engineers 
for  1890,  p.  872,  a  i)roject  was  submitted  and  approved  May  15, 1890, 
in  which  pile  dikes  filled  with  stone  were  substituted  for  the  previously 
proposed  random  stone  dikes,  and  east  and  west  dikes  in  place  of  the 
single  dike  along  the  west  side  of  the  channel. 

The  east  dike  was  commenced  on  August  25, 1890,  and  completed 
on  June  30, 1892.  Its  total  length,  including  the  shore  extension,  was 
4,063  feet.  In  1891  and  1892,  51,810  cubic  yards  of  material  were 
removed  from  the  channel  by  dredging. 

At  the  close  of  the  fiscal  year  1892,  there  was  a  channel  across  the 
bar  having  a  minimum  depth  of  24  feet  at  mean  low  water,  with  a 
le^st  width  of  370  feet,  and  a  minimum  depth  of  26  feet  at  mean  low 
water,  with  a  least  width  of  100  feet,  and  favorable  changes  were  in 
progress.  The  flood  channel  on  the  west  side  of  the  bar  had  advanced 
upstream,  showing  no  deflection  towards  the  Delaware  shore.  The 
commencement  of  the  construction  of  the  west  dike  was  considered 
undesirable  at  that  time,  since  it  would  not  be  required  should  the  flood 
channel  continue  to  deepen  along  the  same  direction. 

Dnring  the  past  fiscal  year  the  exposed  end  of  the  dike  was  strength- 
ened and  repaired  by  depositing  532jsVA'  tons  of  large  stone  in  the 
head  and  around  its  base,  the  work  being  done  under  an  open-market 
agreement  with  the  Brandywine  Granite  Company,  at  a  total  cost  of 
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$1,330.69.  Two  breaks  in  the  dike,  caused  by  an  unknown  vessel  run- 
ning into  it^  were  repaired  under  an  open-market  agreement  with  I.  H. 
Hathaway  &  Co.,  at  a  total  cost  of  $519.78. 

The  amount  of  ice  which  formed  in  the  Delaware  Eiver  during  last 
winter  was  much  greater  than  has  been  known  for  many  years.  In  the 
latter  part  of  January  an  enormous  ice  field  moved  on  the  flood  tide, 
and,  pivoting  on  the  end  of  the  dike,  swung  completely  around  into  tlie 
channel  above.  The  end  of  the  dike  being  unsupported  on  the  upper 
side,  a  length  of  about  86  feet  was  forced  out  of  position  and  completely 
wrecked.  A  project  for  the  repair  and  strengthening  of  this  exposed 
end  was  submitted  on  May  12, 1893,  and  approved  May  15, 1893.  The 
work  has  been  advertised  and  will  be  executed  during  the  present 
season. 

While  the  ice  pack  was  in  the  river  the  directions  of  the  tidal  cur- 
rents were  strongly  influenced  by  great  ice  dikes  extending  for  several 
miles  above  and  below  the  dike  and  along  the  upper  end  of  Pea  Patch 
Island.  It  is  therefore  difficult  to  determine  the  influence  of  the  dike 
from  a  study  of  the  changes  in  the  channel.  A  survey  made  in  April, 
1893,  shows  that  the  width  of  the  26-foot  channel  over  the  crest  of  the 
bar  has  been  fully  maintained.  Farther  upstream  the  width  has 
slightly  decreased,  a  result  which  may  be  due  to  a  deflection  of  the 
flood  current  by  the  ice  barrier  on  Pea  Patch  Island,  and  which  could 
scarcely  have  been  produced  by  the  influence  of  the  dike.  The  flood 
channel  on  the  west  side  of  the  bar  has  continued  its  upward  move- 
ment without  deflection  towards  the  Delaware  shore.  While  the 
condition  of  this  locality  is  very  satisfactory,  the  permanency  of  the 
improvement  can  not  yet  be  considered  as  fully  established. 

The  Delaware  River  is  tributary  to  the  following  collection  districts :  Trenton, 
Philadelphia,  Wilmington,  and  Bridgeton. 

The  anion nt  of  revenue  collected  in  these  districts  dnring  the  year  ending  Decem- 
ber 31,  1892,  was  $10,897,670.38. 

APPROPRIATIONS. 


Act  of— 

July  4, 1836 $15,000 

June  10,1872 10,000 

March  3, 1873.: 115,000 

June  23, 1874 60,000 

March  3, 1875 30,000 

August  14,  1876 40, 000 

June  18,1878 110,000 

March  3, 1879 201,000 

June  14, 1880 235,000 


Act  of — 

March  3,1881 $250,000 

August  2, 1882 286,000 

July  5, 1884 200,000 

August  5,  1886 210,000 

August  1 1, 1888 250, 000 

September  19. 1890 240,  000 

July  13, 1892  : 50,000 

Total 2,302,000 


EXPENDITURES. 

Total  to  June  30,  1893 $2,163,825.73 

Total  amount  appropriated  on  present  project  to  June  30,  1893 950, 000. 00 

Total  expenditures  on  present  project  to  J  une  30,  18U3 811, 825. 73 

Money  statement. 

July  1, 1892,  balance  unexpended $171,278.24 

Amount  appropriated  by  act  approved  July  13,  1892 50, 000. 00 


June  30,  1893,  amount  expended  during  fiscal  year 


221, 278. 24 
83, 103. 97 


Julv  1,  1803,  balance  unexpended 138,174.27 

July  1,  1893,  outstanding  liabilities $0,570.  11 

J'uly  1,  1893,  amount  covered  by  uncompleted  coutnicts 8,  280.  J^9 

14,851.30 


July  1,1893,  balance  available 123,322.97 
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J  Amount  (estimated)  required  for  completion  of  existing  project $1, 475, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
30,1895 1 500,000.00 

Sabmitted  in  compliance  with  requirements  of  sections  2  of  river  and 
[     harbor  acts  of  1»66  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 


Jh$traei  of  propoBaU  far  dredging  in  the  channel  through  Cherry  Island  Flats,  Delaware 
Rivt/Tf  opened  September  1, 189^^  by  Lieut.  A,  M,  lyjrmit,  Corps  of  Engineers, 

[Approximate  quantity  of  material  to  be  removed,  735,000  cubic  yaods.] 


Ke. 


Name  and  address  of  bidder. 


1  A  tlaa  DrMlffins  Co.,  Wibninifton,  Del 

2  \\,i\.  Bailej,  Philadelphia.  Pa 

3  National  Ih«df  ing  Co..  Wilniinpt^m.  Del . . 

4  American  Dredging  Co.,  Philadelphia,  I'a 


Amount. 


172,765.00 
9.'>,  550. 00 
85, 443. 75 
71,295,00 


Contract  (dated  September  6, 1892,)  entered  into  with  American  Dredging  Com- 
pany.   In  progress. 


COBfURBCIAL  STATISTICS. 


The  following  statements  concerning  the  foreign  commerce  of  the  Delaware  Biver 
for  the  years  ending  December  81, 1891  and  1892.  are  compiled  from  the  reports  of  the 
Boiird  of  Trade,  the  Commercial  Exchange,  ana  the  Maritime  Exchange  of  the  city 
of  Philadelphia : 


Articles. 


iMPonn. 


Glae  and  glue  stock 


Bariap 

Minanl  water. 


Tetra  alba. 
Clay 


w«oa  pulp,  paper,  and  manufactures  of. 
Aaphalt  aad  asphalt  blocks ^ 


lee 


Lira  stoek  and  fowls 

Snlphnr  ore 

Chalk 


Cane  and  other  sugar 

Coal  tar  and  pitch  ot. 

Waod  and  maanfacturea  of. 
C«da 


Salphor.  erode 

Bair  and  maanfactnres  of 

Plaster  of  Paris 

F«itilixcra 

Hemp,  iote,  ilax,  and  their  fabrics. 
<H1 


Siooe  and  manufactures  of 

(>n«.  m^tahi,  and  manufactures  of. 

ICanaiactorea,  other 

ToliMoeo 

Tin 


GlaiM  and  manufactures  of 

Plant*  and  seeds , 

Fmita 


Iron  ore...... ................. 

Iras,  manufactured 

Wii)«ti  and  liquors 

Bilk  and  manufactnrpn  of 

Teal  bar  and  mannfacturesof . 

Cotton  and  eotton  fsbrica 

nd  woolfikbrica .». 


Gross  tone. 


1891. 


32,507 


32,040 


13, 057 

6,371 

13,858 


46 

28,604 

30, 4(  8 

401, 831 

1,948 


697 


5,088 
14,249 
10,886 
14,082 


1.778 

5,168 

1,499 

442 

54,023 

3,079 

2,196 

14, 528 

406, 026 

11,564 

772 

85 

2,304 

7:iO 

7,676 


1892. 


10,258 

48,035 
1,035 
896 
2,185 
2,341 
9,269 

28.533 

23,583 

1,407 

28 

46,932 

24,925 

892,433 

2,384 

12,764 
5,130 

11,278 
4,600 

18,033 
3,125 

10,302 
2.199 
3,981 
7,168 
2,305 
577 

42.462 
3.565 
1,158 

20,126 
446, 161 

19,134 

1,144 

80 

4,171 

668 

10,8I« 
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COMMERCIAL  STATISTICS — continued. 


Articles. 


Gross  tons. 


1891. 


1892. 


IMPOUTS. 


Drugs  and  olieroicals 

Groceries  and  provisions 

Salt 

Sugar  and  molasses 

Miscellaneous *  — 


I 


107,  OGl 

7.748 

15, 174 

132.739 
1,717 


1,926 

13,180 

93,098 

596 


Total 


BXP0BT8. 


Seeds 

Beef,  pork,  and  nrodncts 
Soap,  tallow,  ana  grease . 

Paraffine 

Glucose  


1,381,871         1,429,634 


2,042 
30,444 


Oilcake 

Oils,  other 

Lubricating  oils 
Tobacco 


5,261 
20,934 
16,934 


Petroleum,  crude  and  refined. 

Drn^  and  chemicals 

WomI,  and  manufactures  of  . . 

Cars  and  locomotives 

Manufactures,  other 

Molasses 


8,159 
655,901 


Coal 

"Wines  and  liquors 

Hides,  leather,  and  mauufactiires  of. 

Live  stock 

Iron,  and  manufactures  of 

Other  metals,  and  manufactures  of . . 
Cotton 


22,626 

13, 246 

10,484 

6,920 

856,994 


Groceries  and  provisions 

Com  and  com  meal 

Wheat 

Flour 


Oats  and  oatmeal 
Miscellaneous 


Total 


14,2.39 

6.570 

616 

6,169 

1,414 

69, 693 

184,  195 

101, 180 

4.838 

3,107 


461 

30,728 

6,112 

8,287 

10.  676 

23,111 

6,119 

26,  214 

8,373 

807,447 

5,314 

81,063 

8.  723 

7,657 

10, 754 

395,  059 

121 

1, 209 

28,  251 

5,121 

401 

4,184 

4,  928 

487, 216 

207,  097 

164,511 

7.  052 

2.306 


1, 540, 966  <      2, 359, 155 


Passengers  arriving  from  foreign  countries 
Passengers  departing  for  foreign  countries  . 


31.427 
4,903 


Total 36,330 

Comparative  ataiement  of  gross  tons  and  values  of  exports,  imports,  and  revenue  collected.  ~ 


Year. 


1888 

im) 

l.-iOO 
1S91 
1892 


Exports. 


Gross  tons. ;       Value. 


780. 642 

851,933 

1, 502, 771 

1, 540. 966 

2, 359, 145 


$28. 012, 879 
31,403.720 
36, 462, 951 
42.845,724 
60,274,024 


Gross  tons. 


Imports. 


1, 016, 009 
1,108,660 
1,424,102 
1, 381, 871 
1,429,636 


Value. 


$45, 020, 132 
50, 906, 802 
66,057,011 
62,438,219 
63,277,781 


Hevonue. 


$20.  5€9,  (84 
22, 612,  n:.«} 
27,572,351 
ll,121,:s20 
10, 886, 475 


Foreign  entrances  and  clearances. 


Class. 

Entei 
With 

red  from  foreig 

n  ports. 

Cleared  for  foreign  ports. 

n 

-«_»_« 

cargoes. 

In  ballsst. 

With  cargoes. 

In  ballast. 

luiju. 

American  steam  vessels.. 

American  sail  vessels 

Foreign  steam  vessels 

Foreign  sail  vessels 

Xo. 

44 

345 

700 

214 

Tom. 

82. 606 
180,884 
923,502 
120,748 

3 

9 

246 

57 

Tons. 

2, 217 

10, 001 

399,  528 

65,771 

yo. 

39 

283 
682 
264 

2\m«. 

79.004 

164, 445 

1,058,613 

196,606 

Xo. 

10 

1 

136 

15 

Tons. 

6,622 

306 

83,440 

6,623 

Xo. 

96 

638 

1.764 

550 

Tons. 

170.  ■*  »0 

355.  096 

2, 405  Oi^O 

389,  748 

Total 

1,303  11.307.740 

315 

477,517  i^r.ft  'i  ina  «»  \\m 

97,057 

3,048 

3,380,982 

1          • 

1 

1 

I 
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The  following  statements  concerning  the  domestic  and  coastwise  commerce  of  the 
Delaware  Biver  for  the  years  ending  December  31, 1891  and  1892,  have  been  compiled 
from  returns  made  to  this  office  by  shippers  and  consignees: 


Articles. 


1891. 


1892. 


Gross  tons. 


ABBITIHO. 


Brick  and  torn  cotU 
( 'Iifinioals 

tViAl 


(Vuient  and  planter 

('••tt«n 

ciniin 

Hsr 


ic«: 

Irun,  pig 

Irou.  tuAnafAtaured. 

Lumber 

(ivMtcT*  and  A«b  — 
P'rwiacv  and  fruit . . 

riKMphate  rock 

FcrliiizcTS,  other ... 

Railroad  tics 

Sugar. 


Stone,  ba  tiding 
Stones  paving.. 

Sand 

WoodfCord  — 

Scrap  iron 

oa 


leoos 


Total 


25,160 

8,194 

268, 716 

9,877 

6,458 

26,384 

5. 504 

517,608 

14, 131 

85,206 

383,879 

28,502 

33,717 

45,338 

15, 125 

27,473 

9,257 

88,523 

57,166 

660,471 

21,878 


1, 080, 848 


4, 325, 475 


DBPABTINO. 


Brfek 

Chemicals 

C<ial 

Cotton 

Grain 


Hay 

Iron,  pig 

Iron.  manuf.ictorGd 

IfOmboT. ................ 

Hannre 

FcTtiliMrs 

Oyaters 

Petrolenm  and  products 
Prodooo 


Sagar 

Miacellaneoas 


Value. 


Total 6,188,879 


$86,924 

268,779 

931, 791 

85,249 

1, 201, 600 

732, 340 

48, 179 

1,015,710 
305,449 

2,980,169 

3,343,437 
463, 050 

1,290,350 
837,900 
185.397 
164,838 

1,061.420 

237,753 

196, 192 

675, 670 

67,623 


Gross  tons. 


76,742,316 


92,432,136 


•-    w. 

25,522 

90.300 

11, 367 

365,639 

8  947, 545 

12,055.786 

8,060 

1. 612, 000 

6,509 

204.530 

8,320 

90,774 

44,001 

716, 491 

97,987 

3,324,446 

40,292 

360,305 

114.  555 

123,385 

42. 272 

053, 637 

91,714 

1,281,000 

38.776 

1;  831. 394 

5.080 

76,  625 

40,931 

60,897 

2,258 

270,960 

1,662,810 

78. 804, 876 

102,226,045 


53, 
22, 

153, 

10, 

6, 

144, 
6, 

607, 
24, 
62, 

451, 
29, 
74, 
59, 
31, 

104, 

103, 

60, 

812, 

33, 

6, 

47, 

1. 470, 


644 

098 
386 
439 
894 
804 
486 
294 
380 
546 
157 
879 
210 
414 
719 
716 
590 
675 
010 
274 
933 
150 
526 
086 


Value. 


$236,570 

477, 638 

600,618 

80,587 

1, 301, 191 

3,645,935 

63,589 

1,138,915 

450. 656 

1,628,730 

4,075,142 

623,884 

2,886,023 

480,297 

85,471 

628,296 

34,176 

868.650 

210, 035 

420,804 

107,790 

72,700 

738,522 

56,950,632 


4,337,210  ;  77,306,851 


19.713 

4, 306, 023 

1,485 

7,412 

5,088 

67.605 

75,272 

45,416 

125, 670 

60.246 

91, 714 

62.366 

14,987 

40,682 

405 

1,506.800 


6. 446, 302 


106, 
^467, 

13,l52, 

288, 

188. 

62, 

939. 

2,395. 

406, 

139, 

1, 019, 

1,284, 

883, 

266. 

78, 

48, 

70, 819, 


634 
884 
122 
134 
384 
910 
009 
845 
785 
185 
606 
000 
970 
360 
742 
600 
600 


92,507,779 


Pat9enger$. 


arriring  at  Philadelphia 

gen  departing  from  Philad<.']phia 


Total 


1891. 


954,403 
957. 310 


1892. 


1,077,244 
1,005,498 


1,911,773  1      2,172,742 


•»        > 

^     M 
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Domestic  and  ooastwise  arrivals  aiid  departures  in  cargo. 


Class. 


Steamers 
Sailiii£  vossela. 


Canal  boats  and  bargos. 
BafU 


Total 


1801. 


Arrivals. 


15,903 

8,275 

25,263 

329 


49,770 


Departures, 


1892. 


Arrivals. 


16, 070 

11, 937 

27,917 

179 


56, 103 


*  Excluding  tujcboats  and  forry  boats. 

t  InoliiiHn;^  5,537  railroad  lighters  between  Camden  and  Philadelphia. 

X  luuluding  5,591  railroad  li«;!iters  between  Camden  and  Fhiladelpliia. 

SUMMARY. 
Freight  movement. 


*14, 546 

7,220 

tl8, 526 

322 


4^,  614 


Departures. 


•15.  323 

6,  Kll 

;23,  2.{0 

IGO 


45.514 


Foreign : 

Arriving. . 

Departing 
D6mc8tio : 

Arriving.. 

Departing 


Total 


1891. 


Gross  tons. 


1,881,871 
1,640,966 

4,825,475 

6,168,879 


13,437,191 


Valne. 


$62,438,219 
42,845,724 

92, 432, 136 
102, 226, 045 


299, 942, 124 


1892. 


Gross  tons. 


1,429,636 
2, 359, 145 

4,337,210 
6, 446, 302 


14, 572, 293 


Value. 


$63, 277,  781 
60, 274,  024 

77,  306,  8.51 
92,  507.  779 


21)3, 366.  435 


Vessel  movement. 

Steam  vessels,  foreign  trade,  arriving 003 

Sailing  vessels,  foreign  trade,  arriving 625 

Steam  vessels,  foreign  tradf,  departing 867 

Sailing  vessels  foreign  trade,  departing 563 

Steam  vessels,  domestic  trade,  arriving 14,546 

Sailing  vessels,  domestic  trade,  arriving 7,220 

Canal  Doats  and  barges,  domestic  trade,  arriving 18, 5i.'6 

Kahs,  domestic  traae,  arriving 322 

Steam  vessels,  domesUo  trade,  departing 15,323 

Sailing  vessels,  domestic  trade,  departing 6,8:a 

Canal  Doats  and  barges,  domestic  trade,  departing 23, 230 

Bafts,  domesUo  trade,  departing 160 

Total 89.206 

Kon.— Of  the  above  vessels  there  were  reported  1,476  with  drafts  of  18  to  27  feet,  and  upward  of  300 
registered  at  2,000  to  3,800  tons. 


RESOLUTION  OF  THB  BOARD  OF  PORT  WARDENS  FOR  THE  PORT  OF  PHILADELPEIA 
PASSED  FEBRUARY  6,  1893,  REQUESTING  REMOVAL  OF  THE  BAR  BELOW  BURUNG- 
TON,  OPPOSITE  BRISTOL. 

Philadelphia,  Pa.,  Febru4irjf  9, 189S, 

Resolved,  That  Maj.  C.  W.Raymond,  Corps  of  Engineer,  U.  S.  Army,  in  charge  of 
the  river  and  harbor  improyements,  Delaware  River,  be  reqiicRtcd  to  take  such  action 
as  may  be  within  his  authority  to  speedily  remove  the  bar  below  Burlington  Island 

opposite  Bristol. 

Joel  Cook, 

^esidenU 


f 
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lEnUVROM  THE  CLERK  OP  COUNCIL  OF  BRISTOL   BOROUOH,  TRANSMITTING  COPY 

of  resolution  ov  council  passed  march  13,  1893. 

Corporation  Bristol  Borough, 

Office  op  Secretary, 
Bristol,  Pa.,  March  14, 189S. 

DlAB  Sir:  At  %  meeting  of  the  burgers  and  council  of  Bristol  borough,  held  at 
thecoonril  chamber  Monday,  March  13,  1893,  the  following  x)reamble  and  resolutions 
mere onaniuiously  adopted:  ^    ^  t^i..,    i  wi  • 

Whereas,  the  Bristol  member  of  the  board  of  wardens  of  the  poi-t  of  PhiladeipUia 
)m  iaforaied  council  that  the  channel  in  the  river  Delaware  immediately  below  the 
Wroojrh  is  rapidly  filling,  and  that  river  traffic  is  greatly  impeded  thereby, 

HetoUed,  That  council  respectfully  and  earnestly  urges  upon  Maj.  Raymond,  U.  S. 
Eiijrineer  Corps,  that  he  teke  such  steps  for  securing  the  removal  of  the  bar  between 
Bailingon  and  Bristol  in  order  that  the  river  trade  of  the  borough  may  not  be 

Eaohid  That  the  clerk  of  council  be  directed  to  furnish  Maj.  Raymond  with  an 

ftttflsted  copy  of  these  resolutions. 

Yours, 

J.  Wesley  Wright, 

Clerk  of  ComoU. 

Mig.  C.  W.  Raymond, 

Corps  of  Enffineer$, 


petition  from   business  men  of  BRISTOL,  PA. 

Bristol,  Pa.,  IfarcA  U,  1893, 

The  undersigned,  business  men  of  Bristol,  Ta,,  rftsp€€t^i3f^^k9iJi»t  measures  be 
taken  for  the  removal  of  the  bar  in  the  Delaware  River,  between 'S^15ii2§!?°'  •' 
J.,  and  Bristol,  Pa.,  which  is  extending  so  rapidly  as  to  threaten  the  closingi&rfiS;^ 
gstion  at  that  point.  ^^• 

We  woald  respectfully  represent  that  the  said  bar  was  formed  by  the  dumping  of 
Aand  ballast  at  that  point  of  Barlington  Island  about  forty  years  ago  by  coal-carry- 
ing veoaels  trading  between  Bristol,  Pa.,  and  points  in  the  Eastern  and  Southern 
States,  and  the  it  has  been  added  to  by  accretions  of  the  alluvial  matter  held  in 
ftQspensiozi  by  the  river  until  it  has  become  a  serious  obstacle  to  the  steamers  and 
other  Teasels  trading  between  Philadelphia  and  New  York,  via  the  Delaware  River 
and  the  Delaware  and  Raritan  Canal. 

ChaB.  £.  Scott,  L.  A.  Hoguet,  James  Wright,  Wm.  S.  Silbert,  Harry  H. 
Headley,  Edwin  J.  Burton,  John  Harshaw,  James  Dmiy,  Howard 
RnsseU,  William  H.  H.  White,  £.  W.  Groom,  S.  W.  Black,  Geo.  W. 
Strauser,  John  T.  Thome,  William  H.  Booz,  C.  J.  Patton,  S.  W.  Groff, 
John  C.  Stuckert,  Frank  P.  Horn,  John  W.  Wilkinson,  Hugh  F. 
Kelly,  Jesse  ;0.  Thomas,  J.  Wesley  Wright,  Charles  J.  Wright,  A. 
Weir  Grimeson,  John  McOwen,  Frank  F.  Bell,  William  Souderbough. 

C.  8.  Vandergrift,  John  C.  Brown,  Be^j'n  J.  Taylor,  Geo.  P.  llenout, 
Pierson  Mitchell,  Budd  D.  Fine,  Anthony  Swain,  W.  Harry  Vanhom, 
John  Burton,  J.  LeavUt  Fine,  Elwood  Burton,  Wm.  S.  Daniels,  Wm. 
H.  Grundy  &.  Co.,  W.  Q.  Bunting,  G.  A.  Shoemaker,  Wm.  Jermeson, 
Joseph  Vansant,  Henry  Bach,  Charles  R.  Thompson,  Owen  Evans, 
£.  B.  Rose,  J.  Merton  Randall,  WiUiam  B.  Jones,  Wm.  M.  Dunning,  jr., 

D.  Landreth  Sc  Sons,  Thos.  B.  Douglass,  R.  B.  Kelly,  Robert  W.  Holt, 
T.  B.  Harkins  Foundry  Co.,  Thomas  Gosline,  Thos.  L.  Leedom  6l  Co., 
A.  £.  Baylies,  B.  C.  Foster,  L.  C.  Wettling,  Charles  Saxton,  S.  B. 
Hibbs,  John  Dorrance,  Hosea  Hibbs,  S.  W.  Hayes,  George  Cal- 
lanan,  E.T.  Faber,  Fred  Scott  4b^Co.,  G.  H.  Adams,  W.  Blackwood, 
Wilson  &  Fenimore  Co.,  Wm.  P.  Wright,  Wm.  £.  Doron,  £dwd. 

*    Thomas,  H.  B.  Beatty,  Be^J.  T.  Lovett,  Thomas  Scott,  William  Young, 
Samuel  Scott. 
UMi.  C.  W.  Raymond, 

CoTfs  of  Engineer$. 
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PETITION  FROM  OWNERS  OF  STEAMBOATS  NAYIOATINQ  THE  DELAWARE  RIVEB  ABOV 

PHILADELPHIA. 

Philadelphia,  Pa.,  June  92,  1893. 

Sir:  The  undersigned  being  the  o^-ners  of  the  steamboats  that  travel  up  the  Del 
aware  River  above  Phihidelphia,  and  being  largely  interested  in  the  shipping  buai 
ness  in  that  locality,  do  resjiectfully  request  that  you  take  measures  to  remove  tli 
bar  which  has  been  formed  ut  a  point  in  the  channel  of  the  Delaware  Riveropposit 
the  lower  end  of  Burlington  Island.  This  bar  is  an  artificial  formation,  having  lieo 
foftned  witliin  the  past  liftoen  years.  Its  growth  has  been  very  rapid  within  tli 
past  eight  years,  and  if  it  continues  at  the  same  rate  the  channel  will  be  coraplotol 
shut  on.    The  channel  of  the  upper  Delaware,  in  addition  to  being  used  forshippini 

Surposes  by  the  local  towns  located  upon  it,  is  also  a  means  of  communication  wit 
ew  York  by  way  of  the  river  and  the  Delaware  ^nd  Raritan  Canal.  The  closiu 
of  this  channel  would  end  all  inland  water  communication  between  Philadelx>hi:i 
Trenton,  and  New  York.  , 

Respectfully, 
The  Upper  Delaware  River  Transportation  Company,  by  Henry  V.  Massey 
vice-president;  F.  8.  Grove,  Baltimore  and  Philadelphia  Steanibon 
Company;  S.  and  J.  M.  Flauagan;  George  F.  Tyler,  manager,  Inter 
state  Steainlioat  Company ;  W.  E.  Bernard,  agent.  Transportation  Line 
Chas.  L.  Flanagan,  manager,  steamer  Edwin  ForreBt^  J.  £.  Vaukirk 
Buperinteudeut,  Clyde  SteauiHhip  Comx)any. 


G  a. 

IMPROVEMENT  OF  HARBOR  BETWEEN  PHILADELPHIA,  PA.,  AND  CAM 

DEN   N.  J. 

Tho  original  project  for  this  improvement  is  contained  in  the  repon 
of  a  board  of  enf^ineers,  dated  March  30,  18SH,  and  published  in  tlu 
Annual  Report  of  the  Chief  of  Engineers  for  1888.  It  provides  for  th< 
removal  of  Windmill  and  Smith  islands  and  the  adjacent  shoals  so  a: 
to  form  a  26-foot  channel  about  1,000  feet  wide,  or  wider  if  found  pra<* 
ticable  during  the  progress  of  the  work,  along  the  front  of  tho  revisec 
Philadelphia  wharf  line,  from  Kaighn  Point  to  the  foot  of  Petty  Island 
It  is  further  proposed  to  widen  the  Pennsylvania  channel  at  Pett; 
Island  so  as  to  give  it  a  width  of  about  2,000  feet,  a  depth  of  20  fee 
over  a  width  of  about  1,000  feet,  more  or  less,  the  channel  sloping  to  j 
depth  of  12  feet  in  the  remaining  width,  and  a  resulting  cross  sectioi 
at  half  tide  of  about  55,000  square  feet.  The  quantity  of  material  U 
be  removed  was  about  18,000,000  cubic  yards,  place  measurement.  Th< 
cost  of  the  dredging  required  to  carry  out  this  project  was  estimates 
at  $3,500,000. 

This  project  further  provides  for  the  simultaneous  regulation  of  th< 
port  wardens'  lines  of  both  shores  of  the  river  so  as  to  maintain  th« 
assigned  section  of  the  new  channel  and  the  establishment  of  thes« 
lines  by  actual  constructions  during  the  progress  of  the  work.  Tin 
reconstruction  of  the  water  fronts  to  coniorm  to  the  new  lines  will  b< 
executed  at  the  expense  of  the  cities  of  Philadelphia  and  Camden  o 
the  riparian  owners.  The  cost  of  this  reconstruction  for  a  portion  o 
the  Philadelphia  front  from  opposite  Kaighn  Point  to  opposite  the  lowe 
end  of  Petty  Island,  exclusive  of  the  cost  of  property  for  widening 
Delaware  ayenue,  has  been  estimated  at  about  $8,000,000. 

The  sundry  civil  act  approved  March  3, 1891,  containetd  the  following 
provisions  with  reference  to  this  work: 

Providedy  That  the  plan  for  the  iniprovoment  may  he  modified  by  changing  th« 
line  limiting  the  excavation  on  Petty  Island  to  each  position  as  the  Secretary  o 
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I  War  may  coDsider  desirable^  and  tLe  material  to  be  removed  from  said  islands  and 

I  shoals  nnder  this  appropriation,  and  appropriations  heretofore  made,  shall  be  depos- 
ited and  spread  on  League  iBland,  and  to  the  extent  of  the  cost  of  such  deposit  and 

I  spreading  the  said  appropriations  are  hereby  made  available :  Provided,  further^  That 
the  title  to  any  additional  lands  acquired  for  this  purpose  shall  be  vested  in  the 

>  United  States  without  charge  to  the  latter. 

By  this  legislation  the  original  project  was  modified  by  providing 
for  the  deposit  and  spreading  of  material  on  League  Island,  a  work 
the  cost  of  which  was  not  included  in  the  original  estimates,  and  by 
increasing  the  amount  of  excavation  along  the  northern  shore  of  Petty 
Island.  At  the  price  established  in  the  existing  contract  the  filling  at 
League  Island  is  estimated  to  cost  from  $320,000  to  $1,200,000,  accord- 
ing to  the  amount  of  filling  required.  The  quantity  of  material  to  be 
removed  under  the  modified  project  is  about  21.500,000  cubic  yards  as 
measured  in  scows,  and  the  cost  of  the  dredging  is  estimated  at 
$3,053,000. 

The  provision  in  the  act  above  referred  to,  requiring  the  material 
removed  to  be  deposited  and  spread  on  League  Island,  was  temporarily  ^ 
the  cause  of  delay  in  the  progress  of  the  work,  since  it  made  the  rate 
of  excavation  dependent  upon  the  quantity  of  material  which  could  be 
handled  at  League  Island;  and  had  it  remained  in  force  it  would  have 
prevented  the  development  of  the  shores  in  accordance  with  the 
adopted  plan  of  improvement.  This  difliculty  was  entirely  removed 
by  the  following  provision  in  the  river  and  harbor  act  approved  July 
13,1892: 

The  material  removed  in  improving  the  harbor  of  Philadelphia,  Pennsylvania  and 
New  Jersey,  in  accordance  with  the  plan  adopted  by  CoDgress  in  the  act  of  Septem- 
ber 19, 1890,  under  appropriations  heretofore  made,  or  any  part  of  said  material,  may 
be  deposited  in  any  place  or  places  approved  by  the  engineer  officer  in  charge  of  the 
work:  Provided,  That  the  full  amount  of  material  to  be  deposited  and  spread  on 
League  Island,  as  provided  for  under  the  existing  contract,  shall  beso  deposited  and 
spread  before  the  completion  of  the  work  covered  by  the  contract ;  and  all  acts  or 
parts  of  acts  inconsistent  or  in  conflict  with  this  provision  are  hereby  repealed. 

Under  the  provisions  of  the  sundry  civil  act  of  March  3, 1891,  the 
line  limiting  the  excavation  on  Petty  Island,  staked  out  in  March,  1891, 
by  authority  of  the  Secretary  of  War,  dated  March  7,  1891,  was  defin- 
itely established,  title  to  the  additional  lands  acquired  for  the  purpose 
having  been  vested  in  the  United  States  without  charge  ta  the  latter. 

Theamount  expended  upon  thisprojectto  JuiieSO,  1892,  was  $04,208.56. 
At  that  date  title  to  the  necessary  lands  had  been  vested  in  the  United 
States;  harbor  lines  conforming  to  the  new  conditions  had  been  estab- 
lished by  the  War  Department;  necessary  hydrographic  surveys  had 
been  made;  about  357,429  cubic  yards  of  material,  scow  measurement, 
had  been  removed  by  dredging  and  scour;  2,330  feet  of  revetment  had 
been  wholly  removed,  and  923  feet  had  been  removed  to  low  water;  and 
287,736  cubic  yards  of  material,  scow  measurement,  had  been  deposited 
on  League  Island. 

During  the  past  fiscal  year,  work  was  in  progress  under  a  contract 
with  James  A.  Mundy  &  Co.,  of  Philadelphia,  dated  April  23,1891, 
until  December  23, 1892.  As  stated  in  the  last  Annual  Report,  the  time 
fixed  for  the  removal  of  Windmill  Island  and  the  adjacent  shoal  to  the 
level  of  12  feet  below  mean  low  water  was,  at  the  request  of  the  con- 
tractors, extended  to  July  31, 1892,  with  the  understanding  that  it'  the 
amount  of  work  anticipate<l  by  them  was  executed  during  the  month  of 
July,  an  application  for  further  extension  would  receive  favorable 
consideration.  ITpon  the  a pi>licat ion  of  the  contractors,  a  fuither  exten- 
sion was  granted,  on  August  2, 1892,  until  January  1,1893.    On  Decern- 
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ber  9, 1892,  the  contractors  applied  for  a  farther  extension  of  time  to 
April  1, 1893,  for  the  execution  of  the  work  specified.  This  extension 
was  not  granted;  and  on  December  23, 1892,  in  accordance  with  the 
directions  of  the  Secretary  of  War,  and  under  the  instructions  of  the 
Chief  of  Engineers,  dated  December  22, 1892,  the  contract  was  annulled 
"  because  of  failure  to  prosecute  the  work  faithfully  and  diligently  in 
accordance  with  the  specifications  and  requirements  of  the  contract." 

The  work  done  during  the  past  fiscal  year  under  the  contract  with 
James  A.  Mundy  &  Co.,  was  as  follows:  5,495  linear  feet  of  revetment 
were  removed:  483,283  cubic  yards  of  material,  scow  measurement, 
were  dredged  from  Windmill  Island  and  the  adjacent  shoal,  and  327,228 
cubic  yards  of  material,  scow  measurement,  were  deposited  on  League 
Island. 

Under  date  of  June  1, 1893,  a  contract  was  entered  into  with  the 
American  Dredgiug  Company  of  Philadelphia,  Pa.,  for  all  the  work 
required  for  the  improvement.  The  contract  provides  for  the  com- 
mencement of  the  work  on  or  before  July  1, 1893.  Under  this  contract 
and  at  the  close  of  the  past  fiscal  year  112,825  cubic  yards  of  material, 
scow  measurement,  had  been  excavated. 

The  total  amount  of  work  accomplished  to  June  30, 1893,  is  as  fol- 
lows: 

Material  removed  by  dreclgine,  scow  xneaBurement onblc  yards . .  918, 537 

Piling  and  revetment  removed linear  feet . .      7, 825 

At  the  close  of  the  fiscal  year  ending  June  30, 1892,  about  35,000 
cubic  yards  of  material  had  been  removed  by  scour.  Since  that  time 
scouring  appears  to  have  been  continuously  in  progress,  but  the  amount 
thus  removed  can  not  be  satisfactorily  determined  until  further  exten- 
sion of  the  surveys. 

During  the  fiscal  year  ending  June  30, 1894,  it  is  confidently  expected 
that  all  the  revetment  will  be  removed,  that  at  least  3,000,000  cubic 
yards,  scow  measurement,  will  be  excavated  and  deposited;  and  that 
at  least  700,000  cubic  yards,  place  measurement,  will  be  deposited  and 
spread  on  League  Island^ 

Under  date  of  December  12, 1892,  the  Secretary  of  War  authorized 
the  construction  and  extension  of  piers  between  the  bulkhead  and  pier- 
head lines  along  the  Philadelphia  water-front  between  Moore  street 
and  Queen  fitreet,  subject  to  the  regulations  reoqmmended  in  my  letter 
to  the  Department,  dated  November  26, 1892,  a  copy  of  which  is  ap- 
pended hereto. 

The  State  of  Pennsylvania  and  the  city  of  Philadelphia  have  enacted 
laws  and  ordinances  to  facilitate  the  reconstruction  of  the  Philadelphia 
water-front,  in  accordance  with  the  adopted  i)roject  for  the  improve- 
ment of  the  harbor.  Detailed  information  with  reference  to  this  aetiou 
is  given  in  a  letter  dated  June  30,  1893,  from  Mr.  W.  R.  Tucker,  secre- 
tary of  the  board  of  harbor  commissioners,  which  he  has  kindly  pre- 
pared at  my  request.  This  letter  and  its  accompanying  papers  are 
appended  hereto. 

One  wharf  and  about  650  feet  of  bulkhead  have  been  advanced  to 
the  new  lines  on  the  Camden  water-front,  and  other  constructions  on 
both  sides  of  the  harbor  are  expected  in  the  near  future. 

I  desire  to  express  my  sincere  thanks  to  tlie  Philadelphia  board  of 
harbor  commissioners  and  to  the  joint  executive  committee  for  the  im- 
provement of  the  harbor,  rei>resenting  the  principal  commercial  and 
maritime  organizations  of  the  city,  for  their  earnest  and  intelligent 
assistance  and  support. 

The  commercial  statistics  pertaining  to  this  work  are  included  in 
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the  statistics  accompanying  the  report  for  improvement  of  Delaware 
River. 

Thia  work  lies  in  the  collection  district  of  Philadelphia,  at  which  as  a  port  of  en- 
Uj  there  wan  collected  duriug  the  year  ending  December  31, 1892,  revenue  to  the 
amount  of  $10,886,475.42. 

The  nearest  fort  and  light-houses  are,  respectively,  Fort  Mifflin  and  Schuylkill 
Hirer  range  lights. 

ArPROPRIATIONS. 

Act  of-- 

August  11,  1888 $500,000 

September  19,  IWH) 200,000 

March  3,  1891 300,000 

August  5,  18t>2 41,000 

March  3, 1893 500,000 


Total 


1,541,000 


EXPENDITURES. 

Total  to  June  30,  1893 $460,534.52 

Total  appro})riHtiou8  under  present  project  to  June  30.  1893 1, 241, 000 

Total  expenditures  under  present  project  to  June  30, 1803,  including  the 
sum  of  $55,428.11  paid  for  depositing  and  spreading  material  on 
League  Island 160,634.52 

Money  statement.  ^ 

Jaly  1, 1892,  balancs  unexpended $635,791.44 

Amount  appropriated  by  sundry  civil  act  approved  August  5, 1892 41, 000. 00 

Amount  appropriated  by  sundry  civil  act  approved  March  3, 1893 500, 000. 00 

1, 176, 791. 44 
Jons 30, 1893, amount  expended  during  fiscal  year 96,325.96 

July  1,1898»  balance  unexpended 1,080,465.48 

July  1^  1893,  outstanding  liabilities $16. 071. 15 

July  1, 1S93,  amount  covered  by  uncompleted  contracts. .    1, 064, 394. 33 

1,080,465.48 

I  Amount  (estimated)  required  for  completion  of  existing  project 2, 259, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1895 250,000.00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 


Ah$iraet  of  propataU  for  dredging  and  removal  of  wharfing  in  the  improvement  of  tJie 
hmrbor  of  PhiUtdeipkia  opened  January  31, 1893,  hy  Maj,  C.  ff.  Raymond,  Corps  of 
Engineers, 


Vi^ 


and  addreaa  of  bidder. 


1 


Michael  J.  Coffey.  Brookl\ii,  N. 
T.,  Nicholas  ConooUy,  Quebec, 
Canada,  and  Michael  Coimolly, 
KfoKBton,  Ontario 

Anerfcan  Drodging  Co.,  Fhila- 
dei^hia,  Pa 

The  Fain  Dredging  Co.,  Phila- 
delphia, Pa 


Price  per  cabic 

^V^ity^T  Price  per  Unear 
vatiiip  and      ^    ^  ^^ 

*^"^nTh«i"^'l  »-t  (16,200 
(21.500.000  cubic  ^^!^J!,^±, 
yarda;approxi- ;  ^l?ProxinxaXA:>). 

mate). 


I 


$0.12| 

.14  A 
.14/b 


$1.25 
1.90 
1.90 


Additional 
price  per  cubic 
yard  for  de- 
poHiting  and 
spreading  ma- 
terial mion 
League  iHland 
(2,000,000  cubic 
yartls,  approxi- 
mate). 


$0.14 
.10 

.17 J 


Ajnount. 


$2, 987, 750.  <K) 
3,403,780.00 
3,541,280.00 


Coat  of  work  as  obtimated  by  the  Board  of  Engineers  of  1888,  not  including  the 
depoaitiog  of  material  on  League  Island,  and  the  additional  excavation  on  Petty 
Uland  authorized  by  the  sundrv  civil  act  of  March  3,  1891,  $3,500,000. 

Contract  (dated  June  1,  1893)  entered  into  with  American  Dredging  Company* 
laprogiwa. 
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lbtter  of  major  c.  w.  raymond,  corps  of  engineers,  recommending,  that 
the  construction  and  extension  of  piers  between  bulkhead  and*  pier- 
head lines  along  the  philadelphia  water  front  be  authorized;  and  sub- 
mitting regulations  to  govern  the  construction  of  piers. 

United  States  Engineer  Office, 
Philadelphia,  Pa.,  Xovemher  26,  1S93. 

General:  Harbor  lines  for  a  portion  of  the  port  of  Philadelphia,  consisting  of 
pier-head  and  bulkhead  lines,  and  extending  along  the  Philadelphia  water  front 
from  Moore  street  to  Otis  street,  were  established  by  the  Secretary  of  War  on  Jan- 
uary 20, 1891,  under  the  provisions  of  the  river  and  harbor  act  of  September  19, 1890. 
The  harbor  line  board,  in  its  report  dated  January  2, 1891,  remarked  as  follows : 

''These  lines  are  located  so  as  to  conform  to  the  conditions  which  will  exist  when 
the  islands  and  shoals  have  been  removed  and  the  improvement  of  the  harbor  has 
been  completed.  The  advance  of  wharves  to  them  at  the  f  resent  time  would  ob- 
struct the  existing  navigable  channel  and  be  followed  by  other  injurious  results, 
yet  it  is  desirable  that  such  advance  should  be  not  only  permitted  but  encouraged 
at  proper  times  and  places  during  fche  progress  of  the  worK.'' 

Accordingly,  these  lines  were  established  **  subject  to  the  condition  that  wharves 
shall  only  be*  extended  beyond  the  present  legal  port  warden's  lines  at  such  times 
and  places  as  may  be  approved  by  tne  Secretary  of  War." 

Heretofore  it  has  not  been  considered  desirable  to  permit  the  advance  of  any  piers 
on  the  Philadelphia  water  front,  as  the  amount  of  scour  during  the  progress  of  the 
excavation  of  Windmill  Island  has  been  very  large,  especially  on  the  side  towards 
Philadelphia.  A  survey  just  completed  shows  that  slight  shoaling  is  now  going  on 
below  the  southern  limit  of  the  12-foot  contour.  It  is,  therefore,  now  desirable  to 
encourage  the  advance  of  piers  between  Moore  and  Queen  streets. 

If  piers  are  now  advanced,  under  proper  conditions,  between  these  limits,  it  is 
believed  that  they  will  greatly  assist  the  work  of  improvement  by  increasing  the 
scour  upon  the  shoal,  and  they  will  not  seriously  obstruct  the  existing  navigable 
channel. 

It  is  understood  that,  under  the  provisions  of  section  12  of  the  act  of  September 
19,  1890,  the  Secretary  of  War  may  prescribe  regulations  to  govern  the  constrtiction 
of  all  structures  between  the  bulkhead  and  pier- head,  lines,  should  such  regulations 
be  considered  essential  to  the  preservation  and  protection  of  the  harbor. 

After  a  careful  study  of  the  changes  which  have  taken  place  along  the  Philadel- 
phia water  front  since  1819, 1  am  of  the  opinion  that  in  order  to  establish  and  main- 
tain a  regular  channel,  it  is  necessary  to  prescribe  the  following  regulations  to  govern 
the  construction  of  piers. 

1.  All  piers  hereafter  constructed  or  extended  must  extend  to  the  pier-head  line. 

2.  No  cribs  or  other  solid  structure  shall  be  hereafter  constructed  between  the 
bulkhead  and  pier-head  lines  below  a  level  2  feet  above  mean  high  water. 

3.  In  the  construction  of  new  piers  or  the  extension  of  old  ones,  the  pile  groups 
supporting  the  superstructure  shall  be  at  least  10  feet  apart. 

I  have  the  honor  to  rcconmiend  that  the  construction  and  extension  of  piers  be- 
tween the  bulkhead  and  pier-head  lines  along  the  Philadelphia  water  front  between 
Moore  street  and  Queen  street  be  now  authorized  subject  to  the  above  regulations, 
and  that  all  structures  hereafter  erected  within  those  limits  which  are  not  in  accord- 
ance with  said  regulations  be  consideredin  violation  of  section  12  of  the  act  of  Sep- 
tember 19, 1890. 

Very  respectfully,  your  obedient  servant, 

C.  W.  Raymond, 
Major,  Corps  of  Engineers, 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers,  U,  S,  A, 

(Through  Col.  H.  L.  Abbot,  Corps  of  Engineers,  Division  Engineer,  Northeast 
Division.) 


LETTER  from  MR.  W.  R.  TUCKER,  SECRETARY  OF  THE  BOARD  OF  HARBOR  COMMIS- 
sioners for  the  city  ok  philadelphia,  pa.,  with  reference  to  what  has 
been  accomplished  in  the  way  of  legislation  in  aid  of  the  proposed 
reconstruction  of  the  water  front  on  the  delaware  river;  with  5 
inclosure6. 

Board  of  Harbor  Commissioners  for  thk. 

City  of  Philadelphia. 
Philadelphia,  Pa,,  June  SO,  IS93. 

Sir:  I  beg  to  acknowlodgo  the  rcicipt  of  your  commuuiration  under  date  of  May 
31,  which  rea<'lied  me  in  due  course,  in  which  you  a«k  to  be  fnniished  with  a  con- 
cise statement  of  what  has  been  accomplished  through  the  recommendations  of  the 
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board  of  harbor  cominisaionerB  in  the  way  of  legislation  by  the  State  legislature 
ami  city  councils  in  aid  of  the  proposed  reconHtruction  of  the  water  fixmt  on  the 
Delaware  River. 

In  asking  for  the  infonnation  you  limit  yonr  iuqniry  to  arts  of  assembly  and  ordi- 
nances of  city  councils  which  have  been  passed  since  June  'M,  1892.  I  take  the  lib- 
erty, however,  of  |?oing  back  of  the  date  mentioned,  in  order  that  the  action  of  city 
councils  in  authorizing  the  establishment  of  the  harbor  lines  under  the  authority  of 
the  act  of  assembly  approved  June  8,  1891  (p.  L.  209),  shall  be  officially  brought  to 
the  attention  of  the  Chief  of  Engineers. 

On  September  15,  1891,  the  committee  on  surveys  of  city  council  agreed  unani- 
mously upon  a  form  of  ordinance  authorizing  the  board  of  harbor  ccimmissioners  to 
file  in  the  department  of  public  works  (bureau  of  surveys)  "  the  line  beyond  which 
no  wharf  or  pier  shall  extend,  and  the  arbitrary  low-water  line  or  bulkhead  line  in 
front  of  the  city  of  Philadelphia ''  which  shall  be  established  '*in  conformity  with 
the  plan  or  ])lans  of  said  lines  adopted  by  the  Secretary  of  War  from  time  to  time," 
and  providing  further  that  ''from  and  after  said  filing  said  line  or  lines  shall  be 
established  in  accordance  with  the  plan  or  plans  so  officially  filed.''  Copy  of  the 
report  of  the  council's  committee,  with  form  of  ordinance,  is  inclosed  herewith  and 
marked  A.  The  report  of  the  committee  was  accepted  by  councils  and  the  ordi- 
nance adopted.    It  received  the  approval  of  the  mayor  October  7,  1891. 

The  harbor  commissioners,  under  date  of  December  31,  1892,  submitted  to  city 
councils  a  report  stating  that,  under  the  authority  of  an  ordinance  of  councils,  they 
had  filed  with  the  department  of  public  works  (bureau  of  surveys)  the  new  bulk- 
head line,  extending  from  Moore  street  to  Otis  street,  and  the  new  pier-head  line, 
beyond  which  no  pier  could  bo  extended  between  Moore  street  and  Queen  street. 
This  report  also  contained  a  suggested  plan  for  the  rearrangement  of  the  piers  and 
docks  northward  from  Moore  street  to  Queen  street,  and  recited  the  restrictions 
placed  by  the  Secretary  of  War  on  the  character  of  the  wharf  construction  in  that 
section.  The  commission  submittt^d  a  form  of  an  act  of  assembly  giving  to  city 
councils  the  power  to  condemn  and  take  such  wharf  propei*ty  as  may  be  needful  in 
carrying  out  any  plan  for  the  reconstruction  of  the  harbor;  and  it  also  presented  a 
copy  of  an  ordinance  providing  for  the  manner  of  building  wharves  between  Moore 
and  Queen  street-s.    A  copy  of  this  report,  marked  B,  is  forwarded  with  this. 

On  January  18,  1893,  the  committee  on  commerce  and  navigation  of  city  councils 
considered  this  report  and  the  recommendations  of  the  harbor  commissioners  met 
with  its  approval.  The  committee  likewise  approved  the  draft  of  the  proposed  act 
of  assembly  submitted  by  the  harbor  commissioners  to  "authorize  the  condemnation 
of  wharves,  piers,  bulkheads,  and  riparian  rights,  and  to  prescribe  their  plan  of 
construction,''  and  reported  to  city  councils  a  resolution  requesting  the  general 
assembly  of  the  Commonwealth  of  Pennsylvania  to  pass  the  act.  The  action  of  the 
committee  met  with  the  approval  of  the  councils  ancf  the  resolution  of  request  was 
transmitted  to  the  State  legislature.  A  copy  of  the  report  of  the  committee  with 
resolution  is  inclosed  herewith,  marked  C. 

The  draft  of  the  act,  as  proposed  by  the  harbor  commissioners  and  adopted  by 
eity  councils,  did  not  meet  with  the  approval  of  the  large  wharf  owners  here,  and  it 
was  materiall}'  amended  duriug  its  consideration  in  the  senate  and  house.  The 
bin,  however,  finally  passed  during  the  closing  hours  of  the  legislature  and  received 
the  sij^nature  of  the  governor  on  the  3d  instant.  A  copy  of  the  act  as  signed  is 
herewith  handed  you  and  marked  D. 

The  ordinance,  as  submitted  in  the  report  of  the  harbor  commissioners,  regulating 
wharf  construction  in  the  portion  of  the  river  front  between  Moore  street  and  Queen 
street  conforming  to  the  regulations  prescribed  by  the  Secretary  of  War  under  pro- 
visions of  section  12  of  the  act  of  Coiigress  of  September  19, 1890,  passed  city  councils 
without  amendment  and  was  approved  by  the  mayor  March  22,  1893. 

The  board  of  harbor  commissioners  in  its  report  recommended  that  the  city  should 
''establish  Delaware  avenue  as  a  highway,  about  150 feet  wide  between  Moore  street 
and  Otis  street,  to  be  placed  upon  the  city  plan  and  opened  and  constructed  from 
time  to  time  as  the  progress  of  the  harbor  improvement  may  permit."  In  following 
out  the  recommendations  of  the  board,  city  councils  have  passed  "An  ordinance  to 
authorize  the  revision  of  lines  and  grades  of  Delaware  avenue  from  Christian  street 
to  the  angle  in  said  Delaware  avenue  northeast  of  Laurel  street^  and  to  make  the 
width  thereof  not  less  than  150  feet."  A  copy  of  the  ordinance  is  inclosed,  marked 
E. 

Tlie  committee  of  councils,  in  considering  the  widening  of  Delaware  avenue  south 
of  Cluistian  street,  concluded  to  postpone  action  thereon  in  view  of  the  request  of 
interested  property  owners  in  that  portion  of  the  city  who  desire  that  a  thotough 
study  be  made  of  the  street  lines  and  grades  adjacent  to  the  Delaware  River,  with  a 
view  of  locating  Delaware  avenue  farther  westward,  so  as  to  admit  of  the  construc- 
tion of  longer  docks  and  permit  large  tracts  of  unimproved  property  to  be  laid  oat 
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for  manufacturing  and  maritime  interests;  including  some  proposed  ]arge  ship- 
building establishments. 

While  Delaware  avenne  has  been  on  the  city  plans  north  from  the  Aramiugo 
Canal  for  a  number  of  years,  yet  it  has  never  been  opened,  owing  to  the  great  in- 
convenience and  damage  that  such  an  opening  would  have  entailed  upon  the  manu- 
facturing and  ship-building  establishments  alon^  the  Delaware  River  in  that  vicin- 
ity. City  councils,  therefore^  through  the  "petition  of  the  William  Cramp  &.  Sons' 
.Ship  and  Engine  Building  Company,  indorsed  by  other  lar^e  manufacturing  inter- 
ests on  the  line  of  the  avenue,  passed  an  ordinance  providing  for  the  revision  of  a 
number  of  streets  in  that  neighborhood,  and  for  the  vacation  and  striking  from  the 
city  plans  of  Delaware  avenue  from  Aramingo  Canal  to  Cumberland  street. 

The  work  of  the  board  of  harbor  commissioners  in  securing  legislation  from  the 
State  legislature  and  the  municipal  government  has  been  most  ably  seconded  by  the 
earnest  and  active  cooperation  of  the  joint  executive  committee  on  the  improvement 
of  the  harbor,  composed  of  representatives  from  the  board  of  trade,  cominercial 
exchange,  maritime  exchange,  drug  exchange,  grocers  and  importers'  exchange, 
vessel  owners  and  captains'  association,  board  of  port  wardens,  and  the  manufactur- 
ers' club.  You  are  doubtless  aware  that  the  greatest  harmony  has  always  existed 
between  the  joint  committee  and  the  harbor  commissioners,  and  the  influence  of  such 
an  intelligent  and  active  body  has  greatly  lightened  the  work  of  the  commissioners. 

I  can  not  close  without  con<;ratnlating  you,  on  behalf  of  the  board  of  harbor  com- 
missioners, upon  the  termination  of  the  controversy  over  the  reletting  of  the  con- 
tract for  the  improvement  of  the  harbor,  and  to  express  for  the  board  and  those 
deeply  interested  in  the  work  their  appreciation  of  tne  wise  and  business-like  solu- 
tion of  the  difficulty. 

I  remain,  sir,  your  obedient  servant^ 

W.  B.  TUCKXR, 

Secretary, 
H%j.  C.  W.  Raymond, 

Corj^B  of  Engineere. 


Inclosurr  a.— Appendix  No.  219. 

Philadklphia,  September  15, 1891, 
To  the  Select  and  Common  Councils  of  the  City  of  Philadelphia  : 

Gentlemen  :  We,  your  committee  on  surveys,  to  whom  was  refen*ed  the  accom- 
panying ordinance  to  fix  the  wharf  line  and  low-water  line  on  the  Delaware  front  of 
the  city,  beg  leave  to  report  that  they  have  considered  this  ordinance  to  fix  the  wharf 
line  and  low-water  line  on  the  Delaware  front  of  the  city  so  as  to  make  the  same 
agree  with  that  adopted  by  the  board  of  harbor  commissioners,  and  approved  by 
the  United  States  War  Department,  and  have  approved,  and  do  return  the  same  with 
a  favorable  recommendation. 

Thomas  L.  Hicks  (chairman),  Johu  O.  Taxis,  Fred  C.  Simon,  W.  H.  James, 
J.  Emory  By  ram,  Wm.P.  Becker,  Isaac  D.  Hetzell,  Thos.  Wagner,  jr., 
P.  A.  McClain,  L.  W.  Moore,  Prank  Schanz,  John  Morrison,  D.  C. 
Cleaver. 

▲K  ORDINAKCE  establishin/r  the  revised  line  beyond  which  no  wharf  or  pier  thai!  extend,  and  the 
arbitrary  low- water  line  or  bnlkhead  line  on  the  Delaware  Rirer,  in  Aront  of  tbe  city  of  PhiiMdelpbia. 

Section  1.  The  select  and  common  councils  of  the  city  of  Philadelphia  do  ordain 
that,  in  accordance  with  the  authority  of  an  act  of  assembly  of  the  Commonwealth 
of  Pennsylvania,  approved  June  8,  1891  (P.  L.  209),  the  line  beyond  which  no  wharf 
or  pier  shall  extend,  and  the  arbitrary  low-water  line  or  bulkhead  line  in  front  ol* 
the  city  of  Philadelphia,  shall  be  established  in  conformity  with  the  plan  or  plans 
of  said  lines  adopted  by  the  Secretary  of  War  from  time' to  time,  and  filed  by  the 
board  of  harbor  commissioners  for  the  city  of  Philadelphia  in  the  department  of 
public  works  (bureau  of  surveys). 

Sec.  2.  That  whenever  the  said  board  of  harbor  commissioners  shall  o£Boial1v  file 


then  from  and  after  said  filing  said  line  or  lines  shall  be  ettabliahed  in  acoordaace 
with  the  plan  or  plans  so  officially  filed. 


I 
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Inclosubk  B. 

Board  of  Harbor  Commibsionbrs  for  the  City  of  Philadelphia, 

Fhiladelphia,  Dectmher  31,  1S99. 

To  ihe  Prtiideni  and  Menibers  of  the  Select  and  Common  Councils  of  the  city  of  Philadel- 
phia: 

The  board  of  harbor  commissioners  for  the  city  of  Philadelphia  has  the  honor  to 
submit  the  following  report : 

In  accordance  with  the  provisions  of  the  act  of  assembly  approved  June  8, 1891, 
and  the  ordinance  of  city  councils  approved  October  1,  1891,  tbis  board  has  trans- 
mitted to  the  department  of  public  works  (bureau  of  surveys)  the  plan  of  the  new  har- 
bor lines  for  the  harbor  of  Philadelphia,  fixed  by  the  Secretary  of  War,  embracing 
the  new  bulkhead  line  from  Moore  street  and  the  new  line  between  Moore  street 
and  Queen  street,  beyond  which  no  wharf  or  pier  shall  extend.  The  construction 
of  new  piers  to  tlie  advanced  pier-head  line  is  now  permissible  by  proper  authority 
in  the  district  between  Moore  street  and  Queen  street  under  certain  regulations 
prescribed  by  the  Secretary  of  War  to  govern  wharf  construction  on  that  part  of 
the  river  front. 

This  opening  of  a  portion  of  the  harbor  front  for  new  wharf  construction,  as  the 
progress  of  the  removal  of  the  river  islands  advances,  makes  it  desirable  for  the 
city  councils  of  1  iiiladelphia  to  take  into  serious  consideration  the  subject  of  the 
general  improvements  of  the  Delaware  front  that  should  follow.  The  board  here- 
with transmits  a  plan  showing  the  new  bulkhead  lino  between  Moore  street  and 
Otis  street,  and  the  new  pier-head  line  established  northward  from  Moore  street  to 
Queen  street.  The  board  regards  it  as  extremely  important  that  the  city  should 
now  establish  Delaware  avenue  as  a  highway  about  150  feet  wide  between  Moore 
street  and  Otis  street,  to  be  placed  upon  the  city  plan  and  opened  and  constructed 
from  time  to  time  as  the  progress  of  the  harbor  improvement  may  permit.  For  the 
maintenance  of  this  street,  which  is  a  necessity  for  the  best  commercial  and  mari- 
time uses  of  the  harbor  and  wharves,  the  city  should  build  a  suitable  bulkhead 
wall  along  the  bulkhead  line  as  the  new  street  may  be  opened  and  constructed. 
The  cost  of  the  street  and  the  new  bulkhead  wall,  this  board  believes,  would  be  a 
proper  contribution  by  the  municipality  to  the  general  improvement  of  the  Dela- 
ware front,  as  the  riparian  owners  on  their  part  will  contribute  by  the  construction 
of  new  wharves  and  docks,  and  the  General  Government  by  the  improvement  of  "the 
ohaniiel. 

The  plan  transmitted  also*  gives  a  suggested  readjustment  of  the  piers  and  docks 
in  the  district  now  open  for  wharf  builaiug.  between  Moore  street  and  Queen  street, 
which  in  the  opinion  of  the  board  is  well  adapted  to  the  character  of  commerce  to 
be  accommodated  on  that  portion  of  the  river  front.  In  order  to  equip  the  city 
councils  with  the  proper  authority  for  ihe  removal  of  existing  piers  that  are  not 
adapted  to  the  necessities  of  modern  commerce,  and  also  to  build  piers  that  are  re- 
quired to  be  extended  to  the  pier-head  line  for  the  purpose  of  maintaining  the  river 
channel  (but  whose  owners  may  decline  to  extend  them),  the  board  respectfully  sub- 
mits the  subjoined  act  of  assembly,  giving  the  city  councils  authority  for  these  pur- 
{)oses,  which  it  is  suggested  should  be  enacted  at  the  approaching  session  of  the 
egislature.  The  fact  seems  to  be  generally  conceded  that  the  city  has  the  right,  for 
the  purpose  of  widening  Delaware  avenue,  to  condemn  and  take  the  necessary  land 
under  existing  statutes;  but,  if  in  the  opinion  of  your  honorable  bodies  there  should 
be  doubt  on  the  subject,  that  matter  should  also  be  included  in  the  necessary  legisla- 
tion to  be  asked  for. 

The  consolidation  act  of  February  2,  1854,  provides  that  "  the  city  councils  shall 
authorize  the  construction  of  wharves  upon  a  plan  and  scale  to  meet  the  demands 
of  commerce,''  and  the  board  therefore  submits  the  subjoined  form  of  a  city  ordi- 
nance regulating  wharf  construction  in  the  portion  of  the  river  front  now  opened 
between  Moore  street  and  Queen  street,  which  conforms  to  the  regulations  pre- 
scribed by  the  Secretary  of  War  under  the  provisions  of  section  12  of  the  act  of 
Congress  of  September  19,  1890.    The  following  are  the  regulations: 

1.  All  piers  hereafter  constructed  or  extended  must  extend  to  the  pier-head  line. 

2.  No  cribs  or  other  solid  structures  shall  be  hereaftor  constructed  between  the 
bulkhead  and  pier-head  lines  below  a  level  2  feet  above  mean  high  water. 

3.  In  the  construction  of  new  piers,  or  the  extension  of  old  ones,  the  pile  groups 
supporting  the  superstructure  shall  be  at  least  10  feet  apart. 

For  the  portion  of  the  river  front  north  of  Queen  street  the  board  does  not  at 
present  submit  any  specific  plan  for  the  readjustment  of  the  wharves  and  docks, 
because  it  is  of  the  opinion  that  detailed  plans  for  reconstruction  can  be  more  intel- 
ligently devised  after  the  islands  and  shoals  have  been  further  excavated,  so  that 
the  action  of  the  river  currents  will  be  more  fully  developed,  and  because  the  War 
Department  has  not  yet  authorized  the  advauce  of  wharves  in  that  section.    The 
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Y>e  Iiereafber  constructed  between  the  bulkhead  and  pierhead  lines  below  a  level 
feet  above  mean  high  water;  that  in  the  construction  of  new  wharves  and  the  e: 
tension  of  old  ones,  the  pile  groups  supporting  the  superstructure  shall  be  at  lea 
10  feet  apart;  and  that  all  bulkheads  uiall  be  constructed  of  stone  or  concrete  mi 
sonry  above  the  level  of  1  foot  above  mean  low  water,  the  plan  of  oonatraction  1 
be  such  as  to  insure  stability. 


Inclosure  C— Appendix  No.  132, 

lb  the  preHdeni  and  memhert  of  ike  §eleci  and  common  councih  of  ike  oify  of  Phil 
delphia: 

Philadklphia,  January  18^  1891, 

Gkntlemen  :  Your  comraittee  on  commerce  and  navigation  to  which  was  referrt 
the  report  of  the  board  of  harbor  commissioners,  in  which  that  body  makes  certai 
recommendations  relative  to  the  improvement  of  the  harbor  and  river  front,  ha^ 
considered  the  same.  The  recommendations  made  by  said  commissioners  your  con 
mittee  approved.  They  likewise  approve  of  the  draft  of  an  act  supplemental  to  n 
act  empowering  councils  in  cities  of  the  first  class  to  revise  and  establish  wha 
lines  and  piers,  etc.,  and  ask  councils  to  favorably  consider  the  passage  of  the  re» 
lution  annexed,  entitled  ''Resolution  requesting  the  general  assembly  of  the  Con 
monwealth  of  Pennsylvania  to  pass  an  act  entitled  a  supplement  to  *an  act  empo^ 
ering  councils  in  cities  of  the  first  class  to  revise  and  establish  the  line  for  wharv 
and  piers  and  low- water  mark  or  bulkhead  lines  on  the  Delaware  river  in  front 
cities  of  the  first  class,'  approved  June  8,  1891,  to  farther  authorize  the  condemn 
tion  of  wharves,  piers,  bulkheads  and  riparian  rights,  and  to  prescribe  their  pis 
of  construction.'' 

WillSur  F.  Short,  Frank  Sohanz,  WiUiam  O.  Rutherford,  R.  R.  Bringhurs 
P.  A.  McClain,  Thomas  J.  Ryan,  Chas.  Kitchenman,  Thos.  Hunter,  i 
D.,  Samuel  L.  King,  Michael  J.  Fahy,  Robert  Markmann,  Alex.  . 
Whittingham,  W.  £.  Lindsley. 

BESOT^XTTTOK  requesting  the  general  assembly  of  the  Commonwealtli  of  Pennsylvania  to  pass  an 
entitled  a  supplement  to  an  '  'An  act  empowering  councils  in  cities  of  the  first  class  to  rerifto  ai 
establish  the  line  for  wharves  and  piers  and  low- water  mark  or  bulkhead  lines  on  the  Delawa 
River,  in  Aront  of  cities  of  the  first-class,"  approved  June  8, 1891,  to  further  authorise  the  oondei 
nation  of  wharves,  piers,  bulkheads,  and  riparian  rights,  and  to  prescribe  their  plan  of  constri 
tion. 

Resolved  by  the  select  and  common  councils  of  ths  city  of  Philadelphia,  That  the  ge 
oral  assembly  of  the  Commonwealth  of  Pennsylvania  be,  and  is  hereby  respectful 
requested  to  pass  the  accompanying  act,  entitled  ''A  supplement  to  'an  act  empo^ 
ering  councils  in  cities  of  the  first  class  to  revise  and  establish  the  line  for  wharv 
and  piers  and  low- water  mark  or  bulkhead  lines  on  the  Delaware  River,  in  front 
cities  of  the  first  class,'  approved  June  8,  1891,  to  further  authorize  the  condemn 
tion  of  wharves,  piers,  bulkheads,  and  riparian  rights,  and  to  prescribe  their  pL 
of  c(»n8truction." 

(Note. — ^The  act  submitted  with  this  report  was  the  same  as  presented  in  tl 
report  of  the  harbor  commissioners  and  will  be  found  tiierein.) 


Inclosurr  D. 

A  STJPPLEMENT  to  "An  act  empowering  councils  in  cities  of  the  first  class  to  r«vtse  and  eatabli 
the  line  for  wharves  and  piers  and  low-wator  mark  or  bulkhead  lines  on  the  Dcdaware  River  in  ft-c 
of  cities  of  the  first  claa«,"  approvod  Time  8.  1801 ;  and  to  fitriher  authorize  the  aoquiaition  by  sj 
cities  of  wharves,  piers,  bulkheads,  and  riparian  )'i^ht8,  and  to  presqribe  and  carry  out  the  phuDs 
the  oonstrnction  of  said  wharves,  piers,  and  bulkh^uls. 

Srction  1.  Be  it  enacted  by  the  senate  and  house  of  represeniaHves  of  the  Comma 
wealth  of  Pennsylvania  in  general  assembly  met,  and  it  is  hereby  enacted  by  the  authon 
of  the  same,  That  it  shall  and  may  be  lawful  for  cities  of  the  first  class  to  purcha 
and  hold,  in  fee  simple,  any  and  all  properties  and  improvements  extendini;  into  t 
navigable  streams  in  front  of  said  cities,  and  the  rights  and  pLvileges  appertainii 
thereto,  and  to  totally  remove,  alter,  or  modify  the  location,  dimensions,  or  characi 
of  construction  of  the  same,  in  conformity  with  the  plans  and  lines  established  by  t 
Beoretary  of  War,  under  the  authority  of  Congress,  in  order  to  improve  and  fnrtl 
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Unitf.i*  States  Exciinkeu  Offick. 

Phiiadclphia,  Pa.,  December  ^1,  1892, 

Sir:  I  have  tLe  honor  to  inform  yon  that  the  Secretary  of  War,  under  date  of 
December  12,  1892,  authorized  the  construction  and  extension  of  piers  between  the 
bulkhead  and  pier  headlines  along  the  Philadelphia  water  front  between  Moore 
street  and  Queen  street,  8u1>juct  to  the  following  regulations,  which  are  prescribed 
under  the  provisions  of  section  12  of  the  act  of  September  19,  1890. 

1.  All  piers  hereafter  conHtrncted  or  extended  must  Axtend  to  the  pier  headline. 

2.  No  cribs  or  other  solid  structure  shall  be  hereafter  constructed  between  the 
bulkhead  and  pier  headlines  below  a  level  2  feet  above  mean  high  water. 

3.  In  the  construction  of  new  piers  or  the  extension  of  old  ones,  the  pile  groups 
Bupnorting  the  superstructure  shall  be  at  least  10  feet  apart. 

All  structures  hereafter  erected  between  the  bulkhead  and  pier  headlines,  between 
Moore  street  and  Queen  street,  which  are  not  in  accordance  with  these  regulations, 
will  be  considered  in  violation  of  section  12  of  the  act  of  September  19,  1890. 

A  plan  showing  the  bulkhead  line  from  Moore  street  to  Otis  street,  as  established 
by  the  Secretary  of  War  on  January  20,  1891,  and  the  portion  of  the  pier  headline 
between  Moore  street  and  Queen  street,  established  on  the  same  date,  within  which 
constructions  were  conditionally  authorized  by  the  Secretary  of  War  on  December 
12, 1892,  and  written  description  of  the  same,  are  transmitted  herewith. 

I  respectfully  recommend  that  the  board  of  harl>or  commissioners  now  officially 
file  this  plan,  with  the  accompanying  descriptions  and  conditions,  in  the  bureau  of 
surveys,  department  of  public  works,  in  accordance  with  the  provisions  of  section  2 
of  an  ordinance  of  city  councils  establishing  the  revised  line  beyond  which  no  wharf 
or  pier  shall  extend,  and  the  arbitrary  low-wat«r  line  or  bulkhead  line  on  the  Dela- 
ware River,  in  front  of  the  city  of  Philadelphia,  approved  October  7,  1891. 
Very  respectfully,  your  obedient  servant, 

0.  W.  Raymond, 
Major,  Corps  of  Engineers, 
Mr.  Charles  Platt, 

President  Board  of  Harhor  Commissioners  for  the  city  of  Philadelphia,  Pa. 

A  STTFPLEMENT  to  "  an  act  empowering  counoils  in  cities  of  the  flret  claAs  to  revise  ftnd  eHtablish 
the  line  for  wlLirves  and  piers  and  low- water  mark  or  bulkhead  liue.son  the  Delaware  River  in  front 
of  cities  of  the  first  class,  approved  June  8, 1891,  to  further  authorize  the  condemnation  of  wharves, 
piers,  bolkheads.  and  riparian  rights  and  to  prescribe  their  plan  of  construction. 

1.  Be  it  enacted,  That  if  in  the  judgment  of  the  councils  in  cities  of  the  first  class 
it  shall  be  necessary  for  the  construction  of  wharves  upon  the  plan  and  scale  re- 
quired to  meet  the  demands  of  commerce,  and  to  secure  the  improvement  of  the  har- 
bor of  said  cities  in  confonnity  with  plans  and  lines  established  by  the  Secretary  of 
War  under  the  authority  of  the  Congress  and  approved  also  by  ordinance,  councils 
shall  have  the  full  power  to  take  and  appropriate  any  existing  pier,  wharf,  bulkhead, 
or  riparian  right  existing  under  any  law  of  this  Commonwealth,  the  fee  thereof  to 
be  vested  in  said  city  free  of  all  incumbrances  and  estates.  The  owner  of  property 
taken  shall  receive  compensation  in  the  mode  provided  for  ascertaining  damages  in 
said  cities  by  reason  of  the  change  of  grade. 

2.  Said  councils  are  hereby  vested  with  fiiU  power  to  prescribe  by  ordnance  a  plan 
of  construction  of  wharves  from  the  bulkhead  line  to  the  line,  beyond  which  no 
wharf  or  pier  shall  extend  as  may  secure  stability,  and  all  licenses  issued  for  tho 
construction  of  any  structure  in  said  river  shall  be  subject  to  said  ordinance. 

3.  Said  councils  are  authorized,  in  order  to  attain  the  results  of  this  act,  to  ad- 
vance money  to  riparian  owners  to  aid  in  the  construction  of  wharves  in  accordance 
with  the  harbor  lines  and  the  plan  of  coifstruction  herein  authorized  upon  such 
terms  and  conditions  as  may  be  ordained.  The  amount  of  said  advance  to  be  a  lien 
on  said  structure,  and  to  bear  interest  until  paid. 

AN  ORDINANCE  to  authorize  and  regulate  the  construction  and  extennion  of  wliarves  and  bulk* 
heads  along  the  water  front  of  the  city  of  Philadelphia,  between  Moore  street  and  Queen  street. 

Tlie  select  and  common  councils  of  the  city  of  Philadelphia  do  ordain,  That  the  line  be- 
yond which  no  wharf  or  pier  shall  extend,  and  the  arbitrary  low-water  line  or  bulk- 
liea<l  line  in  front  of  the  city  of  Philadelphia,  having  been  established  between 
Moore  street  and  Queen  street  in  accordance  with  an  ordinance  of  the  councils  of 
the  city  of  Philadelphia,  approved  October  7,  1891,  the  board  of  port  wardens  is 
hereby  authorized  and  instructed  to  grant  permits  for  the  construction  and  extension 
of  wharves  and  bulkheads  between  Moore  street  and  Queen  8treet,.in  conformity  with 
the  new  harbor  lines  thus  established :  Provided,  That  all  wharves  hereafter  con- 
structed or  extended  shall  extend  to  the  pierhead  line,  and  all  new  wharves  shall  be 
oommenoed  at  the  new  bulkhead  line:  that  no  cribs  or  other  solid  structures  shall 
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he  hereafter  constrnoted  between  the  bulkhead  and  pierhead  lines  below  a  level  4 
feet  above  mean  high  water;  that  in  the  construction  of  new  wharves  and  the  ex 
tension  of  old  ones,  the  pile  groups  supporting  the  superstructure  shall  be  at  leas 
10  feet  apart;  and  that  all  bulkheads  shall  be  constructed  of  stone  or  concrete  ma 
Bonry  above  the  level  of  1  foot  above  mean  low  water,  tba  plan  of  oonatraction  U 
be  Buoh  as  to  insure  stability. 


Inclosure  C— Appendix  No.  132. 

To  the  preiident  and  members  of  the  aeleei  and  coiNiNoti  councih  of  tke  dly  of  PhUa 
delphia: 

Philadklphia,  January  18\  1892, 

Grntlembn:  Your  committee  on  commerce  and  navigation  to  which  was  referre< 
the  report  of  the  board  of  harbor  commissioners,  in  which  that  body  makes  certai] 
recommendations  relative  to  the  improvement  of  the  harbor  and  river  front,  havi 
considered  the  same.  The  recommendations  made  by  said  commissioners  your  com 
mittee  approved.  They  likewise  approve  of  the  draft  of  an  act  supplemental  to  ai 
act  empowering  councils  in  cities  of  the  first  class  to  revise  and  establish  whar 
lines  and  piers,  etc.,  and  ask  councils  to  favorably  consider  the  passage  of  the  reao 
lution  annexed,  entitled  "Resolution  requesting  the  general  assembly  of  the  Com 
mon wealth  of  Pennsylvania  to  pass  an  act  entitled  a  supplement  to  '  an  act  empow 
ering  councils  in  cities  of  the  first  class  to  revise  and  establish  the  line  for  wharve 
and  piers  and  low- water  mark  or  bulkhead  lines  on  the  Delaware  river  in  front  o 
cities  of  the  first  class/  approved  June  8,  1891,  to  further  authorize  the  condemns 
tion  of  wharves,  piers,  bulkheads  and  riparian  rights,  and  to  prescribe  their  plai 
of  construction." 

WilBur  F.  Short,  Frank  Schanz,  William  G.  Rutherford,  R.  R.  Bringhurst 
P.  A.  McClain,  Thomas  J.  Ryan,  Chas.  Kitchenman,  Thos.  Hunter,  M 
D.,  Samuel  L.  King,  Michael  J.  Fahy,  Robert  Markmann,  Alex.  J 
Whittingham,  W.  £.  Lindsley. 

BESOT.XTTIOK  requesting  the  general  assembly  of  the  Commonwealth  of  Pennsylvania  to  pass  an  11 
entitled  a  supplement  to  an  "An  act  empowering  conncils  in  cities  of  the  first  class  to  revise  an 
establish  ihe  line  for  wharves  and  piers  and  low- water  mark  or  bnlkhend  lines  on  the  Delawat 
River,  in  Aront  of  cities  of  the  first-class,"  approved  June  8, 1891,  to  further  anthorize  the  oondea 
nation  of  wharves,  piers,  bulkheads,  and  riparian  rights,  and  to  prescribe  t^eir  plan  of  constru* 
tion. 

Resolved  by  the  select  and  common  councils  of  ths  city  of  PhUadelphia,  That  the  ^cn 
eral  assembly  of  the  Commonwealth  of  Pennsylvania  be,  and  is  hereby  respect  full 
requested  to  pass  the  accompanying  act,  entitled  ''A  supplement  to  'an  act  empoM 
ering  coimcils  in  cities  of  the  first  class  to  revise  and  establish  the  line  for  wharve 
and  piers  and  low- water  mark  or  bulkhead  lines  on  the  Delaware  River,  in  front  < 
cities  of  the  first  class,'  approved  June  8,  1891,  to  further  authorize  the  condemn] 
tion  of  wharves,  piers,  bulkheads,  and  riparian  rights,  and  to  prescribe  their  pla 
of  construction." 

(Note. — The  act  submitted  with  this  report  was  the  same  as  presented  in  th 
report  of  the  harbor  commissioners  and  will  be  found  therein.) 


Inclosure  D. 

A  SUPPLEMENT  to  "An  act  empowering  councils  in  cities  of  the  first  class  to  revise  and  establh 
the  line  for  wharves  and  piers  and  low-water  mark  or  bulkhead  linns  on  the  Delaware  River  in  froi 
of  cities  of  the  first  class,"  approved  June  8.  1891 ;  and  to  further  authorize  the  acquisition  bv  sa 
cities  of  wharves,  piers,  bulkheads,  and  riparian  I'ights,  and  to  prescribe  and  carry  oat  the  plans  f 
the  oonstrnction  01  said  wharves,  piers,  and  bnlkh^uis. 

Section  1.  Be  it  enacted  by  the  senate  and  house  of  representatives  of  the  Commoi 
wealth  of  Penneylvania  in  general  assembly  met,  and  it  is  hereby  enacted  by  the  authori 
of  the  same,  That  it  shall  and  may  be  lawful  for  cities  of  the  first  class  to  purcha^ 
and  hold,  in  fee  simple,  any  and  all  properties  and  improvements  extending  into  tl 
navigable  streams  in  front  of  said  cities,  and  the  rights  and  privileges  appertain  in 
thereto,  aud  to  totally  remove,  alter,  or  modify  the  location,  dimensions,  or  charact* 
of  construction  of  the  same,  in  conformity  with  the  plans  and  lines  established  by  t) 
Secretary  of  War,  under  the  authority  of  Congress,  in  order  to  improve  and  forth 
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I  the  commercial  interests  of  the  said  cities  and  of  this  Commonwealth :  Proridedj  That 
fltich  action  shall  be  taken  only  in  pursuance  to  and  in  conformity  with  the  recom- 
mendation of  the  board  of  harbor  commissioners,  apprnvrd  by  tbe  board  of  port 
wardens:  And p^^ovided  further y  That  such  action  shall  be  taken  only  in  pursaance  to 
ordinances  therefor  duly  enacted  by  the  councils  of  said  cities,  which  said  ordinances 
shall  clearly  define  the  character  and  extent  of  the  treatment  of  said  properties  and 
improvements,  respectively,  so  to  be  acquired  for  said  purposes. 

Sec.  2.  That  before  such  recommendation  shall  be  made  by  the  said  boards  they 
shall  g^ve  due  notice  to  the  owner  or  owners  of  the  properties  to  be  affected  that 
such  recommendation  is  contemx>lated  and  that  the  parties  will  be  heard  in  relation 
thereto,  and  when  such  recommendation  as  aforesaid,  after  such  hearinji^  shall  have 
been  made  to  councils  and  an  ordinance  passed  in  pursuance  thereto,  the  owner  or 
owners  of  the  properties  to  be  affected  shall  have  notice,  in  writing,  |B;iven  to  him 
or  them  by  the  aepartment  of  public  works  of  the  fact  that  such  properties  will  have 
to  be  removed,  altered,  or  modified,  and  of  all  the  particulars  of  the  treatment  to  be 
accorded  to  the  same,  as  embraced  in  the  said  ordinance,  and  should  the  owner  or 
owners,  after  the  receipt  of  said  notice,  fail  for  the  period  of  six  months  thereafter 
to  commence  and  prosecutic  the  work  of  removal  or  reconstruction  a«  prescribed  in 
the  said  notice,  said  cities  shall  have  power  to  condemn  and  appropriate  snid  prop- 
erties and  improvements  and  riparian  rights,  and  the  fee  simple  thereto  shall  become 
vested  in  the  said  cities  for  the  purposes  as  recited  in  the  first  section  of  this  act : 
Provided^  That  the  owner  or  owners  of  said  properties  and  rijrhts  so  purchased  or 
taken  shall  receive  compensation  therefor  in  the  mode  provided  for  ascertaining 
damages  by  reason  of  change  of  grade  of  streets  in  cities  of  the  fii-st  class,  excejitiug 
that  there  shall  be  no  assessment  of  benefits  upon  properties  in  the  immediate  vicin- 
ity. 

S£C.  3.  That  within  thirty  days  'after  the  passage  of  the  ordinance  or  ordinances 
above  recited  said  owner  or  owners  shall  have  the  riglit  to  petitiou  the  court  of  com- 
mon pleas  of  the  county  in  which  such  city  may  be  situated  setting  forth  the  facts 
of  the  case  and  the  ground  of  the  petitioner's  complaint,  and  thereupon  said  court, 
after  having  caused  due  notice  of  the  presentation  of  said  petition  and  of  the  time 
fixed  for  the  hearing  thereof  to  be  given  to  the  parties  in  interest,  shall  proceed  to 
hear  and  determine  said  matter  of  said  petition,  and  shall  declare  either  that  said 
ordinance  shall  be  operative  or  inoperative,  and  make  such  order  for  the  payment  of 
costs  as  justice  may  require,  said  aecision  to  be  subject  to  review  by  the  supreme 
court  in  the  same  manner  as  now  provided  with  reference  to  proceedings  in  equity. 

Sec.  4.  In  all  cases  where  the  treatment  of  the  respective  properties  involves 
merely  the  removal  of  an  existing  wharf  or  pier  to  the  bulkhead  or  arbitrary  low- 
water  line,  and  the  owner  of  the  wharf  or  pier  so  to  be  removed  is  also  the  owner  of 
the  bulkhead,  wharf,  or  riparian  rights  adjoining  to  and  extending  beyond  the  riparian 
rights  attached  and  belonging  to  such  wharf  or  pier  so  to  be  removed,  the  condemna- 
tion proceedings  above  referred  to  shall  extend  only  to  the  acquisition  of  the  ma- 
terials composing  said  wharf  or  pier  so  to  be  removed,  and  damages  for  the  appro- 
priation and  removal  of  the  same  only  shall  be  assessed  and  paid,  the  purpose  of  this 
provision  being  to  leave  in  the  riparian  owner  or  owners  all  the  legal  rights  and 
privileges  appertaining  to  said  bulkheads,  the  same  to  be  exercised  by  him  or  them 
under  the  iawa  of  this  Commonwealth. 


Inclosurb  E.— Appendix  No.  81. 

Philadelphia,  May  18, 189$. 

To  the  select  and  common  councils  of  the  city  of  Philadelphia: 

Gentlemen:  We,  yonr  committee  of  surveys,  to  whom  was  referred  the  message 
of  the  mayor  returning  without  his  approval  *'An  ordinance  to  authorize  the  re- 
vision of  the  lines  and  grades  of  Delaware  avenue,  between  Christian  and  Otis 
streets,  so  as  to  widen  the  same  to  a  width  of  150  feet/'  and  also  ''An  ordinance  to 
authorize  the  revision  of  lines  and  grades  of  Delaware  avenue  from  Christian  street 
to  the  angle  in  said  Delaware  avenue  northeast  of  Laurel  street,  and  to  make  the 
width  thereof  not  less  than  150  feet,''  beg  leave  to  report,  that  careful  considera- 
tion was  given  the  subject,  and  an  opportunity  given  to  all  persons  interested  to  be 
beard.  Tne  annexed  ordinance  seems  to  meet  the  approval  of  the  various  interests 
iuvolved.    We  therefore  ask  for  favorable  consideration  of  the  same. 

D.  C.  Cleaver,  Watson  D.  Upperman,  H.  T.  Pigot,  W.  F.  Short,  John  Stew- 
art, P.  A.  McClain,  Edward  Morrell,  Wm.  Findlay  Brown,  Dr.  C. 
Schaufler,  Samuel  W.  Baizley,  Jacob  J.  Seeds,  "Wm.  Horrocks,  Wm. 
G.  fiutherford;  J.  Emory  Byram,  Hiram  A.  Miller,  Wm.  Loudentlager. 
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AN  ORPIN. \  NCI-:  to  nntliorizi-  ihe  revision  of  lines  and  grades  of  Delaware  avenne  flrom  Ohrlal 
street  \a\  thi>  allele  in  naid  Delaware  avenue  northeast  of  Laarel  street,  and  to  make  tUe  wi 
thereof  not  less  than  150  foot. 

Whereas,  in  accordance  with  the  provisioiifi  of  au  act  of  assembly  approved  Ji 
8,  1891,  and  an  ordinance  of  councils  approved  October  7,  1891,  the  board  of  barl 
commissioners  for  the  city  of  Philadelpnia  has  filed  in  the  department  of  )>uV 
works,  bureau  of  surveys,  a  plan  establishibg  a  new  bulkhead  line  for  the  Phi 
delphia  Harbor  front  between  Moore  street  and  Otis  street,  which  line  is  fixed  at  i 
distance  of  about  150  feet  from  the  present  westerly  line  of  Delaware  avenue ; 

And  whereas  in  the  contemplated  improvements  of  the  Philadelphia  Harbor  fr< 
it  is  designed  to  widen  Delaware  avenue  and  to  oonstruct  a  continuous  bulkh< 
along  this  easterly  line:  Therefore, 

Section  1.  TAe  %t\eci  and  eommon  councih  of  the  city  of  Philadelphia  do  ordc 
That  the  department  of  public  works  be,  and  is  hereby,  authorized  to  revise  the  lii 
and  grades  of  Delaware  avenue  from  Christian  street  to  the  angle  in  said  Delawi 
avenue  northeast  of  Laurel  street,  and  to  make  the  width  thereof  not  less  than 
feet,  and  to  make  the  eastenunost  line  conform  to  the  bulkhead  line  ettablished 
the  Secretaiy  of  War. 


G3.      . 

IMPROVEMENT  OF  SCHUYLKILL  RIVER,  PENNSYLVANIA. 

This  river,  between  its  mouth  and  Gibson  Point,  in  its  nniinprov 
condition,  carried  a  channel  over  the  bar  directly  at  its  month  witl 
depth  of  about  10  feet  at  mean  low  water,  and  between  the  bar  a 
Gibson  Point  a  ruling  depth  of  about  16  feet. 

The  original  project  prox>08ed  the  formation  of  a  channel  400  f< 
wide  and  24  feet  deep  at  mean  low  water  from  the  mouth  of  the  ri^ 
to  Oirard  Point,  a  distance  of  about  1  mile;  from  thence  to  Gibs 
Point,  a  farther  distance  of  about  3  miles,  a  channel  20  feet  deep  a 
250  feet  wide,  except  at  the  abrupt  bend  at  Yankee  Point,  where  t 
channel  width  was  to  be  increased  to  300  feet ;  from  thence  to  Chesti 
Street  Bridge,  Philadelphia,  a  distance  of  about  3  miles,  a  channel 
navigable  width  and  18  feet  deep  at  mean  low  water.  This  latter  rea 
of  river  has  required  no  other  improvement  than  the  removal  of  alx 
1,000  cubic  yards  of  rock  near  Locust  and  South  streets. 

This  work  was  to  be  done  entirely  by  dredging,  and  its  cost  was  es 
mated  at  $485,000.  Although  the  work  has  been  considerably  increa^ 
by  shoaling,  it  can  be  completed  at  a  total  cost  of  $485,750. 

The  results  of  a  large  part  of  the  work  executed  oetween  Girs 
Point  and  the  mouth  having  proved  to  be  temporary,  the  project  \^ 
modified  in  1892  so  as  to  provide  for  the  construction  of  dikes  on  t 
west  side  of  the  mouth,  at  an  estimated  cost  of  $44,209.  The  estimat 
cost  of  the  whole  modified  project  is  $529,959. 

The  improvement  of  the  channel  of  the  Schuylkill  River  by  dredgi 
was  commenced  in  1870,  and  up  to  the  close  of  the  fiscal  year  endi 
June  30, 1892,  about  1,416,000  cubic  yards  of  material  had  been  removi 
of  which  about  550,000  cubic  yards  were  dredged  in  deepening  the  clu 
nel  near  the  mouth  between  the  Delaware  Kiver  and  Girai^  Point 
distance  of  about  1  mile.  The  remaining  866,000  cubic  yards  w< 
removed  from  between  Girard  Point  and  Gibson  Point,  a  distance 
about  3  miles.  A  dangerous  obstruction  to  navagation,  consisting 
about  400  cubic  yards  of  material,  was  also  removed  from  the  chaui 
above  Penrose  Ferry  Bridge. 
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Daring  the  past  fiscal  year  two  earthen  dikes  having  an  aggregate 
length  of  2,797  feet  were  constructed  under  the  contract  with  Frank  0. 
Somers,  the  work  being  completed  on  September  14, 1892,  at  a  cost  of 
$1,880,71. 

A  pile  dike  800  feet  in  length,  filled  with  material  dredged  from  the 
channel  of  the  river,  was  constructed  linder  the  contract  with  B.  G, 
Bailey,  the  work  being  completed  on  April  17,  1893,  at  a  cost  of 
$14,137.84,  including  $519.14  paid  to  the  contractor  under  an  open-mar- 
ket agreement  for  extra  work  in  strengthening  the  dike. 

Under  date  of  November  17,  1892,  a  contract  was  entered  into  with 
the  American  Dredging  Company^  of  Philadelphia,  Pa.,  for  the  removal 
by  dredging  of  about  170,000  cubic  yards  of  material,  scow  measure- 
ment. Work  under  this  contract  is  in  progress,  98,148  cubic  yards 
having  been  removed. 

Under  an  open-market  agreement,  dated  June  12, 1893,  with  George 
O.  Piatt,  of  Philadelphia,  Pa.,  the  dikes  were  strengthened  in  several 
places  where  they  had  been  slightly  injured  during  the  past  winter,  at 
a  cost  of  $262.05. 

This  work  has  resulted  in  the  formation  of  a  channel  about  150  feet 
wide,  and  from  18  to  20  feet  deep  at  mean  low  water  across  the  bar  at 
the  river's  mouth;  a  channel  about  250  feet  wide  and  from  20  to  24  feet 
deep  from  inside  the  bar  to  three-fourths  of  a  mile  above  Point  Breeze, 
except  at  Yankee  Point,  where  the  width  is  300  feet,  and  from  three- 
fourths  of  a  mile  above  Point  Breeze  to  Gibson  Point,  a  channel  from 
100  to  200  feet  wide  and  from  18  to  20  feet  deep.  Between  Gibson  Point 
and  deep  water  inside  the  bar  at  the  mouth  the  improved  channel  has 
maintained  the  depth  to  which  it  was  dredged.  An  examination  made 
at  the  close  of  the  past  fiscal  year  shows  that  the  channel  near  the 
mouth  has  deepened  materially  at  a  point  opposite  the  upper  end  of 
the  pile  dike,  but  the  dike  has  not  been  sufQciently  extended  to  produce 
any  decided  effect  upon  the  bar.  Should  funds  be  available  it  is  pro- 
posed to  apply  them  to  dike  construction  and  to  dredging  over  the  bar 
if  found  necessary. 

The  present  demands  of  commerce  limit  the  requirement  of  an 
improved  channel  to  that  part  of  the  river  lying  between  the  mouth 
and  Gibson  Point,  or  the  lower  4  miles  of  the  river.  At  Girard  Point 
are  located  large  grain  elevators  and  wharves.  At  Gibson  Point  and 
and  Point  Breeze,  which  are  near  each  other  and  closely  related  as  to 
commercial  requirements,  are  the  large  storage  tanks  and  wharves  of 
the  petroleum  oil  refineries.  The  interests  assembled  at  these  three 
points  cover  mainly  the  commerce  ot  the  Schuylkill  Eiver,  and  both 
the  grain  and  oil  trade  require  deep-draft  vessels  for  the  proper  and 
economical  transaction  of  their  business.  Channel  depths  should  exist 
which  will  permit  the  passage  of  vessels  drawing  24  feet  of  water  at  all 
stages  of  the  tide  between  the  mouth  of  the  river  and  Gibson  Point. 

The  dredged  channels  which  have  been  formed  elsewhere  than  at 
the  mouth  have  been  permanent,  and  if  by  regulating  works  at  the 
mouth  a  24  foot  channel  can  be  maintained,  it  is  believed  that  a  per- 
manent channel  of  equal  depth  can  be  formed  by  dredging  in  the  reach 
of  river  between  the  mouth  and  Gibson  Point.  Until  such  a  channel 
is  formed  deep-draft  vessels  can  only  be  moved  at  high  water,  unless 
they  lighter  a  part  of  their  cargoes  over  the  outer  bar. 

This  work  lies  in  the  collection  district  of  Philadelphia,  at  which,  as  a  port  of  entry, 
there  was  collected  during  the  year  ondiug  December  31, 1892,  revenue  to  the  amount 
of  $10,886,475.42.  The  nearest  fort  and  light-house  are,  respectively,  Fort  Mififlin  and 
Bchajlkill  fiirer  ruige  lights. 
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APPROPRIATIONS. 


Act  of— 

June  11, 1870 $15,000 

March  3,  1871 10,000 

June  10,  1872 40,000 

March  3, 1873 40,000 

June28, 1874 20,000 

March  3, 1875 20,000 

August  14,  1876 20,000 

June  18,  1878 30,000 

March  3, 1879 25,000 

June  14,  1880 40,000 


Act  of— 

March 3, 1881 $40,( 

August  2,  1«82 25J 

Julys,  1884 25.( 

Augusts,  1886 18,: 

August  11,  1888 25,( 

September  19,  1890 45,  ( 

July  13,  1892 46,  i 

Total 485,( 


EXPENDITURES. 

Total  to  June  30, 1893 $453,784. 

Money  statement 

July  1, 1892,  balance  unexpended $23,718. 

Amount  appropriated  by  act  approved  July  13,  1892 46, 250. 


June  30,  1893,  amount  expended  during  fiscal  year. 


69,968. 
38, 752. 


July  1, 1893,  balance  unexpended 31,215. 

Julyl,  1893,  outstanding  liabilities $2,176.46 

July  1,  1893,  amount  covered  by  uncompleted  contracts 14,  Oil.  14 

16,187. 

Julyl,  1893,  balance  available 15,027. 


'Amount  (estimated)  required  for  completion  of  existing  project 44, 959. 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1895    44, 959. 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 


AhBiraci  of  proposals  for  dredging  in  Schuylkill  Sirer,  Pennsylraniaf  opened  Septmul 

28, 1892 y  by  MaJ.  C.  W,  Raymond,  Corps  of  Engineers, 

[Approximate  quantity  of  material  to  be  removed,  170,000  cubic  yarda,  meaaured  in  acowa.] 


Ko. 


1 
2 
3 

4 
5 


Kame  and  addroaa  of  bidder. 


Frank  C.  Soroers,  Camden.  N.  J 

National  Dredj^neCo.,  Wilmington, Del . 

John  J.  Carberry,  Philadelphia,  Pa 

American  Dredging  Co.,  Pniladelphia,  Pa 
Atlas  Dredging  Co.,  Wilmington,  Del 


Price  perl 


oabic 

Amoux 

yard. 

#0.23 

$39.  KH] 

.23 

39. 1U(] 

.18 

27,  l>.Hi 

.20 

34.0Uti 

.23 

39.1U0 

Any  necessary  dred^ng  of  hard  material,  such  as  compact  gravel,  clay,  or  bo  wide 
to  be  paid  for  at  tho  rate  of  one  and  a  half  times  the  price  bid  for  ordinary  materi 
Lowest  bidder  declined  to  enter  into  contract;  work  readvertised. 

Ahstract  of  proposals  for  dredging  in  Schuylkill  River,  Pennsylvaniaj  opened  Norem 

14,  1892,  by  Maj.'C,  IV.  Raymond,  Corps  of  Engineers, 

[Approximate  quantity  of  material  to  be  removed,  170,000  cubic  yards,  measured  in  scows.] 


Kg. 


1 

2 


Name  and  address  of  bidder. 


Frank  C.  Somers,  Camden,  K.  J 

American  Dredging  Co.,  Philadelphia,  Pa. 


Price  i>cr 
cubic       AmouJ 
y»rd. 


#0.1 


i.lM 
.191 


$33,781 
33,15( 


Any  necessary  dredging  of  hard  material,  such  as  compact  gravel,  clay  or  bo  wide 
to  be  paid  for  at  the  rate  of  one  and  a  half  times  the  price  bid  for  ordinary  materi 

Contract  (dated  November  17, 1892)  entered  into  with  American  Dredgiii|(  Cc 
pany.    In  progress. 
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COMMERCIAL  STATISTICS. 


The  foDowiog  statements  of  the  foreiffn  and  domestic  commerce  of  the  Schuylkill 
Ri\er  for  the  yexn  ending  December  31,  1891  and  1892,  have  been  compiled  from 
tbe  relnms  made  to  this  office  by  shippers  and  consignees : 

Freight  movement. 


Articles. 


▲SBXTIKa. 


Asphalt 

(.Livieala 

<ual 

•  Uy 

^y 

!'»• 

Iroa  ©re 

I  tirjltrr 

M^ml* 

'^t*tt^,  baiMing 
M».o^,  paving.. 

^aad 

W»iJ 

irlllBCOUa. . 


Tvtal 


DKPJkSTIKO. 


KBpkah 

'iPiia 

Manurf 

!''tn>lrtiiD  ml  autl  jirwlnrts 


il. 


Total... 


i891. 


Grosa  tona. 


16,160 

4.066 

250,892 

6,618 

1,458 

137, 331 

40,179 

20,086 

5,483 

15. 731 

29,508 

219,250 

32.328 

83,301 


811,331 


2,478 

122,691 

28,910 

705. 091 


6,435 


Yalae. 


$238,600 

70, 518 

878, 962 

19.824 

11,440 

270, 162 

104,475 

135, 750 

158, 613 

160.295 

128, 145 

138,090 

159, 395 

319, 947 


2,794,216 


74,340 

4, 272, 140 

32. 435 

13,864,383 


107.907 


1892. 


Groaa  tona. 


17,600 

3,280 

213, 164 

6,618 

1,422 

179, 527 

56,191 

27,891 

5,579 

42,420 

13.350 

242,840 

30, 828 

13, 878 


854,588 


2,478 

392. 001 

28,327 

841,536 

5,093 

40. 520 


865,605 


18,351,205 


1,309,955 


Value. 


$283,600 

80,916 

738,876 

19,864 

11,220 

329,626 

147, 120 

249, 386 

161, 582 

261,882 

44,875 

150, 973 

150,896 

287,633 


2, 898, 4.'>7 


74, 340 

9,622,983 

32, 615 

13, 597, 166 

14,279 

179, 626 


23, 821, 009 


Vessel  movement. 


Clasa. 


'NuliBg  vcaaria 

Btfgea  aa4  canal  boata 

Total 


1891. 


1892. 


Knmber 

arriying 

loaded. 

If  amber 

departing 

loaded. 

Number 

arriving 

loaded. 

Number 

departing 

loaded. 

012 

580 

3.128 

1,168 
287 
870 

610 

665 

2,870 

1,076 

272 

1,108 

4,620 

2,325 

4,145 

2,456 

Fifty-seTOD  Teflsela  had  a  registry  of  2,000  to  2,800  tons.  Five  hundred  and  thir- 
teen Tessels  were  reported  as  drawing  18  to  27  feet  of  >yuter.  The  drafts  given  are 
for  the  foil  loads  in  the  Delaware  Kiver,  just  before  entering  and  just  after  leaving 
the  Sehaylkill.  Thirty-five  barges  and  lighters  conveyed  portions  of  inbound  car- 
goes from  the  Delaware  np  to  the  Schuylkill,  and  198  barges  and  lighters  conveyed 
portions  of  oatgoing  cargoes  from  the  Schuylkill  to  the  Delaware,  owing  to  insuffi- 
cient depth  of  water  in  the  Schnylkill  River  for  the  deep-draft  vessels. 
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04. 

IMPROVEMENT  OF  ICE  HARBOR  AT  MARCUS  HOOK,  PA. 

The  harbor  of  Marcus  Hook  is  situated  on  the  rif^ht  bank  of  the  Del 
aware  River,  about  20  miles  below  Pliiladelphia.  Its  consti^uction  aiu 
maintenance  as  an  ice  harbor  was  undertaken  by  the  General  Groveni 
ment  in  1866. 

The  work  accomplished  in  1889  practically  carried  the  project  for  th 
improvement  of  this  harbor  to  completion.  The  harbor  in  its  preseii 
condition  consists  of  an  area  of  10  acres,  with  a  depth  of  from  18  to  2 
feet  at  mean  low  water  over  about  7J  acres,  and  from  18  to  12feetove 
the  remaining  2i  acres.  Within  this  area  are  seven  detached  ice  pier^ 
consisting  of  stone  superstructures  upon  timber  crib  substructures,  tw 
landing  or  shore  piers  of  timber  with  crib  substructures  upon  pile  fouii 
dations,  and  three  groups  of  mooring  piles  placed  between  the  detacher 
ice  piers. 

The  four  upper  ice  piers  were  completed  in  1871,  and  during  tli 
twenty-one  years  which  haveelapsedthe  wearof  theiceui)ontheu]>])c 
siu'faces  of  the  timber  substructure,  which  is  but  slightly  below  tli 
plane  of  mean  low  water,  will  necessitate,  in  the  near  future,  repairs  t 
this  worn  part  of  the  substructure. 

It  is  also  probable  that  dredging  will  have  to  be  resorted  to  at  iutoi 
vals  to  maintain  the  reciuisite  depth  of  the  water  in  the  harbor. 

During  the  past  fiscal  year  two  landing  piers  were  repaired,  sevo 
groups  of  mooring  piles  were  established  to  replace  those  which  bai 
decayed,  and  one  group  was  repaired  under  a  contract  entered  into  o 
June  20,  1892,  with  Davis  &  Irvin,  of  Philadelphia.  This  work  wa 
completed  on  July  22, 1«92,  at  a  cost  of  $1,067.16. 

Th«  past  winter  has  been  one  of  unusual  severity,  the  river  havin 
been  for  a  long  period  greatly  obstructed  by  large  fields  of  heavy  ia 
The  damages  to  this  harbor  from  ice  and  vessels  have  been  compar; 
tively  small.  Their  character  and  extent  are  shown  in  the  accompany 
ing  report  of  Second  Lieut.  A.  M.  D'Armit,  Corps  of  Engineers,  date 
May  9, 1893.  The  cost  of  the  necessary  repairs  is  estimated  at  aboi 
$260.  It  is  proposed  to  make  these  repairs  during  the  current  work  in 
season. 

The  funds  now  available  are  considered  sufficient  for  all  probabl 
necessities. 

This  work  is  located  in  the  coUection  district  of  Philadelphia.  This  is  the  nean- 
port  of  entry,  the  collections  during  the  year  ending  December  31,  1892,  auionntii 
to$10, 886, 475. 42.  The  nearest  fort  and  light-house  are,  respectively,  Fort  Miflli 
and  Christiana  Light. 

APPROPRIATIONS. 


Act  of— 

June  23, 1866 $5,000 

March2,1867 94,000 

January  14,  1880 35,000 

March  3, 1881 30,000 

August  2, 1882 15,000 


Act  of— 

August  5, 1886 $15,  (^ 

August  11, 1888 15,0* 

Si'pteinber  19, 1890 5,  0 


Total 214,0 


i:.\rKNi»m:i:i:s. 


Total  to  June  30,  1893 $210,635. 

Money  statement. 

July  1,  1802,  balance  unexpended $5, 000, 

Juiu*  30,  1893,  amount  expended  during  tisral  year 1,  635. 

July  1,  18!)8,  balance  unexpended 3,364. 
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RKPOBf  Ot   IK8l>SCTIOK  OF   ICS   RAABOR  At   MAltCtTS   BOOK,  PA.,  BT  LnEUt.  ▲.  K. 

D'aBMIT,   COBP8  OF  ENGINEERS. 

United  States  Engineer  Office, 

Philadelphia,  Fa.,  May  9, 189S. 

Major:  I  have  the  honor  to  report  that  to-day,  in  company  with  Mr.  Thomas  G. 

Locke,  I  visited  and  inspected  the  ice  harbor  at  Marcus  Hook.    I  find  that  on  the 

I  whole  Tery  little  damage  has  been  done  daring  the  nnnsually  severe  winter  just 

•  passed.    I  carefally  inspected  each  of  the  eight  nlersj  the  two  wharves,  and  the 

clnsters  of  mooring  piles.    The  following  notes  will  indicate  the  amouut  and  nature 

of  the  damages. 

,  Inner  pier,  upper  line,  southwest  comer  has  been  badly  jammed  by  the  bow  of 
some  vessel,  causing  the  displacement  of  several  of  the  stones.  The  stability  of  the 
pier  is  in  no  way  impaired,  and  repairs  would  necessitate  a  tearing  down  and  re- 
building of  about  one-quarter  of  the  whole  superstructure.  The  better  plan  will  be 
to  allow  the  pier  to  remain  in  its  present  condition.  If  it  should  receive  any  subse- 
quent damage  it  will  be  as  easy  to  repair  then  as  now,  and  if  it  does  not  its  present 
strength  is  amply  safficient  for  all  requirements. 

Inner  pier,  second  row,  has  been  run  into  by  bow  of  vessel,  breaking  the  iron 

steps,  but  inflicting  no  material  damage  to  the  pier.    The  steps  should  be  repaired. 

Upper  wharf,  upper  cluster  of  fender  piles  pushed  over.    Should  be  straightened. 

On  same  wharf  both  inner  mooring  posts  have  been  pulled  out.    Should  be  replaced. 

Cluster  of  mooring  piles  between  first  and  second  row  of  piers  has  been  knocked 

down  and  probably  Ties  on  bottom.    Should  be  removed  and  new  piles  put  in  place. 

Inshore  fine  of  mooring  piles,  third  group,  has  been  pulled  over  slightly.    All  of 

the  old  cluster  are  worn  and  broomed.    No  repairs  to  these  are  necessary. 

On  sounding  at  various  points  of  the  harbor  I  found  the  depth  of  24  feet  to  be  well 
maintained. 

The  location  of  the  pipe  line  recently  built  across  the  harbor  is  not  such  as  to  im- 
pair the  value  of  the  harbor  in  my  opinion. 

Mr.  Locke  has  been  instructed  tio  make  a  detailed  estimate  of  the  repairs,  above 
indicated  as  necessary,  which  will  be  submitted  soon. 
Very  respectfuUy,  your  obedient  servant, 

A.  M.  lyARMiT, 
Second  Lieut, ^  Corps  of  Engineer, 
M^.  C.  W.  Raymond, 

Corp$  of  Enginodrn. 


G5. 

ICE  HARBOR  AT  HEAD  OF  DELAWARE  BAY,  DELAWARE. 

The  act  of  August  2, 1882,  contained  an  appropriation  of  $25,000  for 
'^  ice  harbor  at  head  of  Delaware  Bay,  and  for  removal  of  sunken  piers 
in  channel  back  of  Eeedy  Island,  Delaware."  The  sum  of  $3,700  was 
expended  in  1883  in  removing  the  sunken  piers  at  Beedy  Island,  and 
$5,063.07  has  since  been  expended  in  surveys,  examinations,  and  office 
expenses. 

Several  plans  for  the  formation  of  an  ice  harbor  in  the  vicinity  of 
Liston  Point  have  been  proposed,  but  the  difficulties  connected  with 
the  problem  have  been  such  that  a  satisfactory  solution  has  not  yet 
been  reached.  Those  who  have  studied  the  question  are  unanimous  in 
the  opinion  that  if  such  an  ice  harbor  is  built  it  should  be  located  in 
the  reach  of  river  between  Keedy  Island  and  Bombay  Hook  Point. 
This  part  of  the  river  contains  two  localities — viz.  Baker  Shoal  and 
Duck  Creek  Flats — the  improvement  of  which  is  provided  for  in  the 
project  for  the  permanent  improvement  of  the  Delaware  Eiver,  between 
Philadelphia  and  the  sea,  by  the  construction  of  over  11  miles  of  dikes. 
The  changes  which  would  be  induced  in  the  regimen  of  this  part  of  the 
river  by  such  extensive  constructions  would  render  the  prior  location 
pf  an  ice  harbor  very  hazardous. 
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The  greatest  need  of  commerce  on  the  Delaware  Biver  is  au  improved 
ship  channel  between  the  port  of  Philadelphia  and  the  sea,  and  until 
this  shall  have  been  carried  further  toward  accomplishment,  expendi- 
tures can  be  applied  with  more  advantage  to  channel  improvements 
than  to  ice-harbor  constniction. 

The  cost  of  an  adequate  ice  harbor  in  the  vicinity  of  Liston  Point 
would  probably  be  from  $400,000  to  $600,000,  and  after  other  require- 
ments of  commerce  have  been  met,  such  an  ice  harbor  would  be  a 
desirable  adjunct. 

APPROPRIATIONS. 

Act  of  August  2, 1882 $25,000.00 

EXPENDITURES. 

Total  to  June  30,  1893 $8,763.07 

Money  statement. 

July  1,  1892,  balance  unexpended $16,236.93 

July  1, 1893,  balance  unexpended 16^236.93 


G  6. 

CONSTRUCTION  OF  IRON  PIER  IN  DELAWARE  BAY,  NEAR  LEWES,  DEL. 

The  construction  of  this  pier  was  commenced  in  1871  under  an  appro- 
priation of  $225,000  made  in  the  river  and  harbor  act  of  July  15, 1870. 
By  the  conditions  of  this  act  the  Junction  and  Breakwater  Bailroad 
Company,  having  the  terminus  of  its  line  in  the  vicinity  of  the  pier, 
was  permitted  "  to  extend  their  railroad  upon  and  over  said  pier  and 
to  freely  use  said  pier  in  connection  with  their  said  road,  subject  to 
.such  regulations  and  charges  for  maintenance  and  repairs  as  the  Sec- 
retary of  War  may  adopt.''  The  pier  was  completed  in  1880,  and  ex- 
])enditures  since  that  date  have  been  applied  to  the  repair  and  main- 
tenance of  the  structure.  The  railroad  company  has  not  yet  exercised 
its  privilege  of  occupying  the  pier. 

In  1888  and  1889  the  pier  was  injured  by  the  collision  of  vessels  which 
liad  been  driven  from  their  moorings  behind  the  ac^acent  breakwater 
by  severe  storms.  About  120  linear  feet  of  the  pier  was  wrecked  by 
these  collisions,  involving  the  destruction  of  17  of  the  wrought-iron 
screw  piles  and  their  attachments. 

The  pier  was  thoroughly  repaired  in  1801  at  a  cost  of  $7,033.  These 
repairs  are  described  in  detail  in  the  Annual  Beport  of  the  Chief  of 
Engineers  for  1891,  p.  1074.  There  were  no  operations  during  the  past 
fiscal  year. 

The  right  to  use  this  pier  for  railway  purposes,  granted  in  the  act  of 
«ruly  15, 1870,  has  never  been  exercised,  and  doubtless  never  will  be,  as 
the  pier  has  not  sufficient  strength  to  safely  support  the  weight  of  mod- 
ern freight  engines.  It  is  therefore  impossible  to  obtain  any  assistance 
from  the  railroad  company  in  maintaining  and  repairing  the  structui^. 
It  is  suggested  that  this  right,  having  been  waived  for  a  period  of  thir- 
teen years,  be  now  revoked  by  Congress. 

A  large  part  of  the  timber  superstructure  is  now  greatly  impaired 
by  natural  decay.  The  covering  and  some  of  the  timbers  are  in  a  dan- 
4;:erous  condition,  and  if  the  pier  is  to  be  maintained  by  the  United 
estates  and  used,  as  heretofore,  for  the  general  benefit  of  commerce,  it 
should  be  thoroughly  repaired  as  a  matter  of  public  safety.  The  cost 
of  such  repairs  will  not  exceed  $6,300. 


APPENDIX   G ^REPORT   OP   MAJOR  RAYMOND. 


1171 


The  pier  is  of  great  use  for  the  purposes  of  the  engineer,  light-house, 
and  quarantine  services.  It  is  of  very  great  value  to  vessels  frequent- 
ing the  breakwater  harbor,  especially  in  exceptional  seasons,  like  last 
winter,  when  the  harbor  is  packed  with  floating  ice,  rendering  the  an- 
chorage dangerous.  At  such  times  vessels  eagerly  seek  the  shelter 
and  protection  of  the  pier. 

During  the  ice  period  of  last  winter  the  pier  suffered  some  injuries 
firom  ice  or  vessels.  The  cluster  piles  at  the  pier-head  were  broken  and 
five  fender  piles  were  torn  out.  The  repair  of  these  injuries  is  estimated 
to  cost  about  $650. 

The  need  pf  clear  regulations  governing  the  use  of  this  pier  and  the 
neighboring  anchorage  under  the  shelter  of  the  Delaware  Breakwater 
became  very  apparent  last  winter  during  the  season  of  ice  and  storms, 
when  the  harbor  was  crowded  with  shipping.  Such  regulations  would 
be  useless  unless  some  representative  of  the  Government  is  present 
with  authority  to  enforce  them.  Legislation  providing  for  the  estab- 
lishment of  such  regulations  with  penalties  for  their  enforcement  and 
the  api>ointment  of  a  harbor  master  is  respectfully  recommended.  By 
the  appointment  of  one  of  the  agents  of  the  maritime  exchange  living 
on  the  breakwater  a  suitable  person  to  fill  this  position  can  be  obtained 
at  very  moderate  cost.  Since  his  services  will  only  be  occasionally  re- 
quired, a  compensation  not  to  exceed  $20  x>er  month  is  considered  suffi- 
cient. A  watchman  at  the  pier  to  protect  the  Government  property  is 
necessary,  and  has  l^eretofore  been  maintained  at  a  cost  of  $10  per 
month.  A  small  sum  should  also  be  kept  on  hand  for  urgent  repairs 
of  unexpected  injuries.  For  this  purpose  $500  per  year  is  considered 
sufficient. 

In  accordance  with  above  recommendations  the  following  estimate 
of  funds  required  during  the  next  fiscal  year  is  respectfully  submitted : 

Repairs  of  superstructure $6;  300 

Kepairs  of  fender  piles 650 

Urgent  repairs  of  unexpected  injuries 500 

Pay  of  harbor  master 240 

Pay  of  watchman 120 

Total 7,810 

This  pier  is  in  the  collection  district  of  Delaware,  the  nearest  port  of  entry  being 
Wilmington,  where  the  amount  of  revenue  collected  during  the  year  ending  Decem- 
ber 31, 1892,  was  $11,194.96.  The  nearest  fort  aud  light-house  are,  respectively,  Fort 
Delaware  and  the  Delaware  Breakwater  Light. 


ArPROPRIATIONS. 


Act  of— 

July  15, 1870 $225,000 

June  23, 1874 10,000 

March  3, 1875 25,000 

March  3,1875 15,000 

August  14, 1876 30,000 

June  18, 1878 20,000 

March  3, 1879 10,500 


Act  of— 

June  14, 1880 $10,000 

March  3, 1881 10,000 

August  2, 1882 13,000 

April  4, 1890 10,000 

Total 378,500 


EXP£NPIT(7BES. 

Totalto  June  30, 1893 $378,500 

Money  statement 

C  Amount  that  can  be  profitably  expended  in  fiscal  year  endiog  June  30, 1895  $7, 810. 00 
2  Submitted  iu  compliance  with  requirements  of  sectious  2  of  river  and 
(     harbor  acts  of  1866  and  1867  and  of  sundry  civil  «ct  of  March  3, 1893. 
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G7. 

IMPROVEMENT  OF  DELAWARE  BREAKWATER,  DELAWARE. 

The  Delaware  Breakwater  in  its  present  condition  consists  of  two 
detached  structores  of  random  st<me  rising  about  13^  feet  above  high 
water,  called  respectively  the  breakwater  and  the  ice-breaker.  The.se 
stractores  were  formerly  separated  by  a  gap  aboat  1,350  feet  in  length. 

The  present  project  for  the  improvement  contemplates  the  closing  of 
the  gap  by  the  construction  of  a  connecting  breakwater.  The  project 
as  originally  adopted  in  1882  provided  for  a  substructure  of  random 
stone  having  its  upper  surface  12  feet  below  mean  low  water,  with  a 
superstructure  formed  of  concrete  in  place.  The  project  was  modified 
in  1890  by  establishing  the  level  of  the  upper  surface  of  the  substruc- 
ture at  15  feet  below  mean  low  water  and  providing  for  the  construction 
of  the  superstructure  of  concrete  blocks.    It  was  again  modified  in 

1891,  and  now  provides  for  the  closing  of  the  gap  by  the  deposition  of 
random  stone,  so  as  to  raise  the  structure  to  a  height  of  14  feet  above 
the  plane  of  low  water,  with  a  width  at  top  of  20  feet;  the  width 
at  low  water  to  be  40  feet  and  the  slopes  below  this  plane  to  be  such 
as  may  be  formed  by  the  action  of  the  sea;  between  low  water  and 
the  top  the  slopes  to  be  about  1  on  0.7,  formed  by  heavy  stone  laid  in 
position. 

Under  date  of  July  24, 1892,  an  open-market  agreement  was  made 
with  the  Brandywine  Granite  Company,  of  Wilmington,  Del.,  for  fur- 
nishing and  depositing  in  the  gap  about  12,000  tons  of  stone  at  $2.1 7 
per  ton.  This  agreement  was  completed  on  October  12,  1892,  the 
amount  of  stone  deposited  being  12,006  ^^  tons.  Under  date  of  Octo- 
ber 3,  1892,  a  contract  was  entered  into  with  the  Brandywine  Granite 
Company,  of  V7ilmington,  Del.,  for  furnishing  and  depositing  in  the 
gap  about  7,031  tons  of  stone  at  $3.20  per  ton.  This  contract  was  com- 
pleted on  November  23,^  1892,  the  amount  of  stone  deposited  being 
6,740  )|fo  tons.  The  total  amount  of  stone  deposited  during  the  past 
fiscal  year  was  18,746  f^  gross  tons.  By  this  work  the  structure 
in  the  gap  was  raised  to  low  water  over  its  &11  length. 

The  total  quantity  of  stone  deposited  under  the  present  project  is 
154,481  gross  tons. 

The  stone  placed  in  the  work  during  the  last  two  fiscal  years  was 
dei)osited  over  a  width  of  40  feet,  measured  transversely  to  the  axis  of 
the  gap  between  established  lines,  so  as  to  bring  the  structure  to  the 
level  of  low  water  over  the  entire  area  and  permit  the  slopes  to  be 
formed  naturally  under  the  action  of  the  sea. 

No  detailed  investigation  of  the  slopes  has  been  made  since  June, 

1892,  for  lack  of  funds.  The  work  has  settled  about  1  foot,  and  the 
sloi>es  appear  to  have  sufifered  little  change.  Although  the  past  win- 
ter was  unusually  severe  the  work  was  not  injured. 

Should  funds  become  available  it  is  proposed  to  apply  them  to  the 
construction  of  the  superstructure  and  the  strengthening  of  the  8loi)es 
if  necessary. 

The  increase  in  the  dimensions  of  vessels  since  the  present  harbor 
was  designed  in  1822,  and  the  shoaling  which  has  ensued  behind  the 
breakwater,  render  the  harbor  in  its  present  condition  inadequate  to 
the  requirements  of  commerce.  Ux>on  the  completion  of  the  present 
project  of  closing  the  gap,  additional  anchorage  area  will  be  added  to 
the  harbor,  and  it  is  probable  that  the  shoaling  will  cease  and  the 
anchorage  be  deepened. 
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Under  favorable  conditions  the  work  can  be  completed  in  a  single 
working  season.  Its  immediate  completion  is  urgently  necessary,  since 
the  sabstmctare,  in  its  present  condition,  is  a  serious  danger  to  navi- 
gation, being  invisible  at  the  higher  stages  of  the  tide.  One  vessel  has 
been  totally  wrecked  upon  it  and  several  others  have  been  severely 
injured.  It  has  been  found  impossible  to  mark  it  in  such  way  as  to 
insure  the  safety  of  coasting  vessels.  The  appropriation  of  the  whole 
amount  necessary  for  the  completion  of  the  work  is  therefore  recom- 
mended. 

The  maritime  exchange,  of  Philadelphia,  maintains  a  station  on  the 
breakwater,  and  through  telegraph  cables  between  the  mainland  and 
their  station  are  in  connection  with  the  shipping  of  the  harbor.  The 
reports  of  the  maritime  exchange  state  that  during  the  year  1892, 2,139 
vessels,  exclusive  of  tugs,  fishing,  and  small  coasting  craft,  anchored 
under  the  protection  of  the  breakwater. 

This  work  Ib  situated  in  the  collection  district  of  Delaware.  Wilmington  is  the 
nearMtport  of  entry,  at  which  the  revenae  collected  daring  the  year  endiug  De- 
c«iDber  31, 1S92,  was  $11,1^.96.  Fort  Delaware  is  the  nearest  fort,  and  the  Break- 
water Light  the  nearest  light-honse. 

APPROPRIATIONS. 


4ft  of— 

May  7, 1822 $22,700.00 

May  23, 1828 250,000.00 

April23,1830 162,000.00 

March  2. 1831 208,000.00 

Jnly3,  1832 270,000.00 

March  3, 1833 270,000.00 

Jane28,  1834 270,000.00 

March3,  1835 100,000.00 

July  2,  1836 100,000.00 

July  4, 1836  f survey )  ....      1, 000. 00 

MarehS,  1837 141,000.00 

Jiay7, 1838 150,000.00 


Act  of— 

Augnst  30, 1852 $30,000.00 

June  23, 1866 107,910.00 

March  2, 1867 109, 493. 70 

August  2,  1882 125, 000. 00 

July  5,  1884 75,000.00 

Augusts,  1886 56,250.00 

August  11, 1888 100,000.00 

September  19,  1890  ....  80, 000. 00 

July  13,  1892 50,000.00 

Total 2,678,353.70 


EXPENDITURES. 


Total  to  Jane  30,  1893 $2,678,191.26 

Total  amount  appropriated  under  present  project  to  June  30,  1893 486, 250. 00 

Total  ezpenditaree  under  present  proj  ect  to  J  une  30,  1893 486, 087. 56 

Money  statement. 

July  1, 1892,  halance  unexpended $985.83 

Amount  appropriated  by  act  approved  July  13, 1892 50, 000. 00 

50, 985. 83 
June  30, 1893,  amount  expended  during  fiscal  year 50, 823.  b9 


July  1, 1893,  balance  unexpended 


l»i2. 44 


(Amoont  (estimated)  required  for  completion  of  existing  project 270, 000. 00 
Amoont  that  can  be  profitably  expended  iu  fiscal  year  ending  June  30,1895  270, 000. 00 
Sobmitted  in  eompliance  with  requirements  of  sections  2  of  river  and 
harbor  aeta  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 
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Freight  $tatememU 


1 


ArtidM. 


ABBITDrO. 

Chemicals 

Coal 

Lime 

Lumber 

Haaure 

General  merchandise * 

Total 

DBPABTIKO. 

Chemicals 

Canned  goods 

Molding  sand 

Produce 

General  merchandise 

Total 


18&L 


Gross  tons. 


1,800 
14,500 

3,800 

1,100 
16,000 

5,000 


42,000 


1,500 
1,500 
132,000 
3.000 
0,500 


144,500 


Yaloe. 


154,000 

6i»,000 
15,000 
15,000 
12,000 
300,000 


454,000 


45,000 

00,000 

200,000 

180,000 

225,000 


710,000 


1802. 


Gxosbtona.     Vain* 


2,520 
15,370 

4,500 

1,133 
24,000 

5.050 


53,173 


1,600 
1.500  J 
138,000 
3,000 
0,700 


151,800 


f75.i 

Ol.l 
18,7 
15.4 
18,0 
839.0 


528,2 


45,01 

00.  o 
210. « 
180,  M 
234, 0( 


720, 0( 


G  9. 

IMPROVEMENT  OF  ALLOWAY  CREEK,  NEW  JERSEY. 

The  river  and  harbor  act  of  September  19, 1890,  contained  an  appro 
priation  of  $6,000  for  the  improvement  of  Alloway  Creek,  New  Jersey 
This  was  the  first  appropriation  made  for  the  work. 

Alloway  Greek  discharges  into  the  Delaware  Biver  at  a  point?  rnile^ 
below  Fort  Delaware.  Before  improvement  its  channel  had  a  natura 
mean  low-water  depth  of  more  than  6  feet,  extending  3}  miles  above  it i 
mouth.  Between  this  x>oint  and  Quinton,  a  distance  of  6^  miles,  ther< 
were  nine  bars,  with  minimnm  depths  at  mean  low  water  of  from  1.3  t< 
4  feet. 

The  project  for  its  improvement  was  based  upon  a  survey  made  ii 
1889,  and  proposed  the  improvement  of  the  stream  between  Quinton 
N.  J.,  and  its  mouth,  a  distance  of  10^  miles,  by  the  formation,  h} 
dredging,  of  a  channel  6  feet  deep  at  mean  low  water  and  60feet  wide  fron 
Quinton  to  a  point  about  1,000  feet  above  the  Upper  Hancock  Bridge 
from  thence  a  channel  of  the  same  depth  and  75  feet  wide  to  the  lowei 
side  of  the  bar  at  the  Square.  At  a  locality  in  the  creek  known  as  tin 
Canal,  in  addition  to  obtaininga  channel  of  the  dimensions  abovenamed 
the  width  of  the  streamis  tobe  increased  to  about  150  feet  between  its  low 
water  lines.  At  the  Square  the  dredged  channel  is  to  be  supplementec 
by  a  deflecting  dike  about  500  feet  in  length,  formed  of  the  materia 
dredged  from  the  adjacent  bar,  with  its  channel  face  protected  by  s 
riprap  of  stone.    The  estimated  cost  of  the  work  was  $25,000. 

During  the  years  1891  and  1892,  23,234  cubic  yards  of  material  wer< 
removed  by  dredging  from  the  shoal  areas  at  the  Square,  Canal,  anc 
Upper  Hancock  Bridge,  at  a  cost  of  $4,182,12. 

Under  date  of  October  13, 1892,  a  contract  was  entered  into  witl 
Frank  C.  Somers,  of  Camden,  K  J.,  for  the  removal  by  dredging  o 
about  12,400  cubic  yards  of  material  from  the  channel.  This  contract 
was  completed  on  June  28, 1893,  by  the  aggregate  removal  of  15,00( 
cubic  yards  of  material  at  a  cost  of  $2,700. 

The  work  already  done  has  produced  channels  from  40  to  76  feet  wid< 
and  0  feet  deep  at  mean  low  water  through  the  worst  bars  at  localities 
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known  as  the  Square,  Ganal,  and  Upper  Hancock  Bridge,  whereby 
aboat  one-tkird  of  the  work  projected  has  been  accomplished  and  navi- 
gation much  improved. 

This  work  ia  sitnftted  in  the  coUeotion  district  of  Bridgeton,  N.  J.,  which  is  the 
B««i««l  port  of  entrjjjftt  which  no  revenne  was  collected  dnrinff  the  year  ending 
Deeember  31,  IS92.  The  nearest  fort  is  Fort  Delaware,  and  the  Keedy  Island  Light 
!•  the  nearest  light-honse. 

APPROPRIATIONS. 

Aetof8eptemberl9, 1890 $6,000 

Aet  of  JoJy  13^1892 3,000 

Total 9,000 

KXPKNDITtJRES. 

Total  to  Jone  30, 1893 $8,821 

Money  statement. 

July  1, 1893, balance  unexpended $400.39 

Amount  appropriated  by  act  approved  Jnly  13, 1892 3, 000. 00 

3, 400. 39 
Jane  30, 1898,  amount  expended  during  fiscal  year 3, 221. 39 

July  1, 1893,  balanee  unexpended 179.00 

{Amount  (estimated)  required  for  completion  of  existing  project 16, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1895    16, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 


Ahttrmet  of  propotaUfor  dredging  in  Allaway  Creek,  Neio  Jersey,  opened  October  6, 1892^ 

hg  Maj,  C,  fV.  Raymond,  Corps  of  Engineers, 

(Approzinuite  quantity  of  material  to  be  removed,  12,400  cubic  yards.} 


K«L 


Kamea  and  addreaa  of  bidders. 


1  ;  Atlaa  Dredging  Co..  WUminstoD,  Del .... 
3  I  Amerieaa  Dredginff  Co.,  Phifaidelphla,  Pa 
S  *  VnakaSooMm,  CamdeD,  N.J 


Price 

per  cubic 

yard. 


Amount. 


$3,100.00 
2,480.00 
2,232.00 


Contract  (dated  October  13, 1892)  entered  into  with  Frank  C.  Somers. 


COMMBRCIAL  STATISTICS. 

ArrhiUs  and  departures  of  vessels  for  years  ending  December  31, 1891  and  1892. 


XiAdofTeaaela. 


Arrirals. 

Departures. 

1801. 

1892. 

1801. 

1802. 

No. 
100 
45 

15 

Tont. 

10,500 
4.500 
2,250 

No. 
70 
40 
70 

Tont. 
7,350 
4,000 

10,500 

No, 

100 

45 

15 

Tont. 

10,500 
4,500 
2,250 

No. 
70 
40 
70 

Tont. 
7,350 
4,000 
10,500 

100 

17,250 

180 

21,850 

100 

17,250 

180 

21,850 
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Freight  atatemenU 


Artidea. 


ABBITINO. 

Ghemicala 

Coal 

Lime 

Lumber 

Hanure 

General  merchaudise 

Total 

DBPABTINO. 

Chemicals 

Canned  goods 

Molding  sand 

Produce 

General  merchandise 

Total 


189L 


Grosatona. 


1,800 
14,500 

3,600 

1,100 
16,000 

5,000 


42,000 


1,500 
1,500 
132,000 
3,000 
6,500 


144,500 


Yalne. 


154,000 

58,000 
15,000 
15,000 
12,000 
300,000 


454,000 


45,000 

00,000 

200,000 

180,000 

225,000 


710,000 


1892. 


Groobtona. 


2,520 
15,870 

4,500 

1,133 
24,000 

5.650 


53,173 


1,600 
1,500 
188,600 
3,000 
6,760 


161,360 


Value. 


f75.«a 

61,481 
18, 7» 
15.45< 
18.  Om 
839. 0O< 


528.284 


45.0(M 

60.0(N 

210,  OCX 

180, 00( 

234, 0(N 


729, 0« 


G  9* 

IMPROVEMENT  OP  ALLOWAY  CREEK,  NEW  JERSEY. 

The  river  and  harbor  act  of  September  19, 1890,  contained  an  appro- 
priation of  $6,000  for  the  improvement  of  Alloway  Creek,  'Sew  Jersey, 
This  was  the  first  appropriation  made  for  the  work. 

Alloway  Greek  discharges  into  the  Delaware  Biver  at  a  point?  miles 
below  Fort  Delaware.  Before  improvement  its  channel  had  a  natural 
mean  low-water  depth  of  more  than  6  feet,  extending  3}  miles  above  its 
mouth.  Between  this  point  and  Quinton,  a  distance  of  6^  miles,  there 
were  nine  bars,  with  minimum  depths  at  mean  low  water  of  from  1.3  to 
4  feet. 

The  project  for  its  improvement  was  based  ux)on  a  survey  made  iu 
1889^  and  proposed  the  improvement  of  the  stream  between  Quinton, 
K  J.,  and  its  mouth,  a  distance  of  10^  miles,  by  the  formation,  by 
dredging,  of  a  channel  6  feet  deep  at  mean  low  water  and  60  feet  wide  from 
Quinton  to  a  point  about  1,000  feet  above  the  Upper  Hancock  Bridge; 
from  thence  a  channel  of  the  same  depth  and  75  feet  wide  to  the  lower 
side  of  the  bar  at  the  Square.  At  a  locality  in  the  creek  known  as  the 
Canal,  in  addition  to  obtaining  a  channel  of  the  dimensions  above  named, 
the  width  of  the  stream  is  to  be  increased  to  about  150  feet  between  its  low- 
water  lines.  At  the  Square  the  dredged  channel  is  to  be  supplemented 
by  a  deflecting  dike  about  500  feet  in  length,  formed  of  the  material 
dredged  from  the  adjacent  bar,  with  its  channel  face  protected  by  a 
riprap  of  stone.    The  estimated  cost  of  the  work  was  $25,000. 

During  the  years  1891  and  1892,  23,234  cubic  yards  of  material  were 
removed  by  dredging  from  the  shoal  areas  at  the  Square,  Canal,  and 
Upper  Hancock  Bridge,  at  a  cost  of  $4,182,12. 

Under  date  of  October  13, 1892,  a  contract  was  entered  into  with 
Frank  C.  Somers,  of  Camden,  N.  J.,  for  the  removal  by  dredging  of 
about  12,400  cubic  yards  of  material  from  the  channel.  This  contract 
wa:^  completed  on  June  28, 1893,  by  the  aggregate  removal  of  15,000 
cubic  yards  of  material  at  a  cost  of  $2,700. 

The  work  already  done  has  produced  channels  from  40  to  76  feet  wide 
and  6  feet  deep  at  mean  low  water  through  the  worst  bars  at  localities 


APPENDIX  G — ^REPORT  OP  MAJOR   RAYMOND.  1177 

known  as  the  Square,  Canal,  and  Upper  Hancock  Bridge,  whereby 
aboat  one-third  of  the  work  projected  has  been  accomplished  and  navi- 
gation mnch  improved. 

This  work  ia  siiiiAted  in  the  collection  district  of  Bridgeton,  N.  J.,  which  is  the 
nesrast  port  of  entry jjst  which  no  revenne  was  collected  during  the  year  ending 
December  31, 1892.  The  nearest  fort  is  Fort  Delaware,  and  the  Seedy  Island  Light 
is  the  nearest  light-honse. 

APPROPRIATIONS. 

Aet  of  September  19, 1890 $6,000 

Aetof  JnJyl3,1892 3,000 

Total 9,000 

XXPKNDITURES. 

ToUl  to  Jane  90, 1898 $8,821 

Money  statement. 

Jaly  1, 1892, balance  nnexpended $400.39 

Amount  appropriated  by  act  approved  Jnly  13, 1892 3,000.00 

3,400.39 
Jane  90;  1898,  amonnt  expended  daring  fiscal  year 3, 221. 39 

Jaly  1, 1883,  balance  onezpended 179.00 

f  Amount  (estimated)  required  for  completion  of  existing  project 16, 000. 00 
Amoafit  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1895    16, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  riyer  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 


Ahttrmet  e/  fr^pataUfcr  dredging  in  AlUneay  Creek,  New  Jersey,  opened  October  6, 189B, 

hg  Maj.  C,  W.  Raymond,  Corps  of  Engineers. 

[Approzinuite  quantiiy  of  materisl  to  be  removed,  12,400  cable  yards.] 


Xe. 


Vamee  and  addreaa  of  bidders. 


1  .  Atlas  Dndgins  Co..  WUmiostoo,  Del .... 
a  •  Anerieao  DredisiiiK  Co..  Philadelphia,  Pa 
S  I  FgaakaSoBXia,Caind€P,  y.J 


Amoimt. 


$3,100.00 
2,480.00 
2,232.00 


Contract  (dated  October  13, 1892)  entered  into  with  Frank  C.  Somers. 


COMMBRCIAL  8TATI9TIC8. 

^rrirolt  and  departnres  of  vessels  for  years  ending  December  31, 1891  and  189fS, 


nnd  of  Teaaola 

Arrivals. 

Departures. 

-• 

180L 

1802. 

1801. 

1892. 

• 

Ko. 

100 
45 
15 

Tons. 

10,600 
4,500 
2.250 

Ko. 
70 
40 
70 

Tons. 
7.350 
4,000 

10,500 

Ko, 

100 

45 

15 

Tons. 
10,500 
4,500 
2,250 

Ko. 
70 
40 
70 

Tons. 
7,350 

«<alliMf  VMMla           . ,     ,.,.,.,     .  ,  , , 

4.000 

VrnmaTi^U 

10,500 

Tetol 

100 

17,250 

180 

21,850 

160 

17,250 

180 

21,850 
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Coal 

Glass  sand.... 

TiuDlate 

Lumber 

Soda  aah 

abater  shells  . 
erohandise.. 
MlscellaiieoTis 


I^eight  etatemenf. 


Articles. 


ABBIYIKO. 


Total 

DKPASTIKO. 

Manufactured  products 

Glass 


Canned  soods 

Ship  tirauer 

Grain  and  farm  produce. 
Miscellaneous 


Total 


1801. 


Gross  tons. 


8,000 
1,500 

800 
1,400 

400 


3,000 


15,100 


7,000 


2,000 


9,000 


Value. 


127,000 

2,250 

80,000 

16,000 

12,000 


6,000 


143,250 


850,000 


10,000 


360,000 


1892. 


Gross  tons. 


13,000 
2,500 
1,564 
4,800 
525 
2,148 
7,500 
2,109 


83,141 


2,480 

1,488 

250 

8,348 


7.566 


Vsdue. 


^0,€ 

110.(1 
SO.  .1 

5,(1 

225.11 

47,4 


4y6,€ 


ISO,  II 

400,  U 

5.0 

75,0 


630.0 


G    10. 


IMPROVEMENT  OF  SALEM  RIVER,  NEW  JERSEY. 

This  river  discbarges  into  the  Delaware  Eiver  by  its  natural  mout 
about  4  miles  below  Fort  Delaware.  At  a  point  in  the  Delaware  Kivc 
about  10  miles  above  the  natural  mouth  of  the  Salem  River  a  canal  wa 
constructed  in  1872,  by  private  enterprise,  which  connects  with  th 
Salem  River  at  the  point  of  its  nearest  approach  to  the  Delaware.  Jii.^i 
below  the  junction  of  this  canal  with  the  Salem  River  a  dam  was  buij 
dividing  the  stream  into  two  parts;  a  lower  part,  from  the  natura 
mouth  to  the  dam,  and  an  upper  part,  from  the  mouth  of  the  canal  t 
the  headwaters  of  the  river.  These  parts  are  now  essentially  two  ic 
dependent  streams. 

The  existing  project,  which  provides  for  the  improvement  of  the  appe 
Salem  River,  was  adopted  in  1881.  It  contemplated  the  removal  of  i 
shoal  near  Riddle's  Landing,  over  which  there  was  a  depth  of  from  3  t 
r>  feet  at  mean  low  water,  and  which  was  the  main  obstruction  betweei 
the  head  of  the  canal  and  Course's  Landing.  The  estimated  cost  wa 
$4,500. 

The  work  done  in  1881  and  1882  resulted  in  the  formation  of  achanne 
60  feet  wide  and  from  d  to  7  feet  deep  at  mean  low  water  from  the  heai 
of  the  canal  to  a  point  about  200  feet  above  Riddle's  Landing,  leaving 
about  700  feet  to  be  improved  to  reach  deep  water  below  Hoxie^s  Lan(l 
ing.  It  was  then  found  that  since  the  original  examination  in  1878  tin 
shoals  had  largely  increased,  and  it  was  estimated  that  from  $4,000  U 
$0,000  would  be  required  for  the  completion  of  the  improvement. 

The  sum  of  $1,500  was  appropriated  in  the  river  and  harbor  act  a 
1882  for  the  continuation  of  the  improvement,  but  the  smallness  of  th< 
amount  rendered  the  proposals  for  dredging  excessive,  and  furthei 
work  having  been  postponed  the  remaining  balance  of  $1,490.66  wa^ 
passed  to  the  surplus  fund  in  1890.  Until  the  past  fiscal  year  no  worl 
has  been  executed  in  the  upper  Salem  River  since  1882. 

During  the  past  fiscal  year  a  survey  was  made  of  the  upper  Saleu 
River  between  the  canal  and  Hoxie's  Landing.  This  survey  show^ 
that  since  1882  there  has  been  extensive  shoaling  in  the  improved 
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channel  and  above  it.  In  the  improved  channel  the  low-water  depth 
has  decreased  from  6  or  7  feet  to  about  3.5  feet.  Between  the  improved 
channel  and  HOxie's  Landing  the  low-water  depth  has  decreased  from 
about  6  feet  to  about  3.5  feet.  The  minimum  low- water  depth  in  the 
lower  part  of  the  canal  is  about  4  fee't  and  the  low-water  depth  over  the 
bar  at  the  mouth  is  less  than  3  feet. 

Under  date  of  December  21,  1892,  contract  was  entered  into  with 
Frank  G.  Somers,  of  Camden,  N.  J.,  for  deepening  the  channel  between 
the  head  of  the  canal  and  Hoxle's  Landing  by  the  removal  by  dredg- 
ing of  about  5,000  cubic  yards  of  material,  scow  measurement.  Work 
under  this  contract  has  not  yet  been  commenced. 

The  re-dredging  of  a  channel  50  feet  wide  and  6  feet  deep  at  mean 
low  water  from  deep  water  at  the  head  of  the  canal  to  deep  water  below 
Hoxie's  Landing  will  require  the  excavation  of  about  8,400  cubic  yards 
of  material,  scow  measurement.  The  cost  is  estimated  at  $4,200,  but 
this  estimate  is  very  uncertain,  owing  to  the  unusual  conditions  at- 
tending the  work.  It  is  believed  that  the  improvement  will  be  tempo- 
rary. 

This  work  is  sitnated  in  the  collection  district  of  Brids^eton,  N.  J.,  which  is  the 
nearest  port  of  entry.,  at  which  no  reveDne  was  coUectea  during  the  year  ending 
December  31, 1892.  The  nearest  fort  is  Fort  Delaware,  and  the  Beedy  Island  Light 
is  the  nearest  light-house. 

APPROPRIATIOK8. 

For  lower  part  of  river. 
Act  of— 

March  3, 1871 $4,000.00 

June  18, 1878 3,000.00 

June  14,1880 3,000.00 

Total 10,000.00 

EXPENDITURES. 

Total  to  June  30,  1883 $10,000.00 

APPROPRIATIONS. 

For  upper  pari  of  river j  present  projed 
Act  of— 

March  3, 1881 $3,000.00 

August  2,  1882 1,500.00 

July  13,  1892 2,500.00 

Total 7,000.00 

EXPENDITURES. 

Total  to  June  30,  1893 $3,112.93 

Carried  to  surplus  fund  in  1890 1,490.66 

Money  statement 

Amount  appropriated  hy  act  approved  July  13,  1892 $2, 500. 00 

June  30, 1893,  amount  expended  during  fiscal  year 103. 59 

July  1, 1893,  balance  unexpended 2,396.41 

July  1, 1893,  amount  covered  by  uncompleted  contracts 1, 950. 00 

.July  1,  1893,  balance  available 446.41 

{Amount  (estimated)  required  for  completion  of  existing  project 1, 700. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  euding  June  30,1895      1, 700. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 
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AhBtract  of  proposals  for  dredging  in  Salem  River,  New  Jersey ,  opened  December  15,  ISi 

hy  Maj.  C.  W,  Raymond,  Corps  of  Engineers, 

[Approximate  quantity  of  material  to  be  removed,  6,000  cubic  yards.] 


No. 


1 
2 


Name  and  address  of  bidder. 


American  Dredging  Co.,  Pbiladelphia,  Pa 
Frank  C.  Somors.  Camden,  N.  J 


Price  i*er 
cnbio 
yard. 


10.45 
.89 


Amouu 


♦2, 2r>o. 

1,  93iK 


Contract  (dated  December  21, 1892)  entered  into  with  Frank  C.  Somers.  In  progreij 


COMMERCIAL  8TATISTIG8. 

Arrivals  and  departures  of  vessels  for  the  year  ending  December  SI,  lS9Sm 


Kind  of  Tesselfl. 


Steamers 

Sailing  vessels 

ToUl... 


Arrivals. 


No. 

Ton9. 

299 

5,470 

70 

900 

6,430  I    860 


Freight  statement. 


Articles. 


Abbivino. 
Provisions 


Total. 


Gross  tons. 


5,200 


5,200 


Yalne. 


^,000 


80,000 


Articles. 


DCPABTOrO. 

Coal 

Shells 

Phosphate 

Manure 

Total 


Gross  tons. 


800 

750 

100 

11,900 


13,550 


Value. 


♦3.400 

085 

2,0*KJ 

16,800 


23,185 


G  II. 


IMPROVEMENT  OF  GOSHEN  CREEK,  NEW  JERSEY. 

Goshen  Creek  rises  in  the  central  part  of  Cape  May  County  and  dis 
charges  into  Delaware  Bay  about  15  miles  north  of  Cape  May.  The 
project  for  its  improvement  was  adopted  in  1891.  It  contemplates  the 
deepening  and  widening  by  dredging  of  the  4,000  feet  of  the  creek  be- 
low Goshen  Landing  to  a  low- water  depth  of  3  feet  and  a  width  of  3(] 
feet;  the  formation  of  a  dredged  channel  3  feet  deep  and  about  50  feet 
wide  through  the  bar  at  the  mouth  and  out  to  the  limit  of  the  sand  for- 
mation beyond  the  low- water  shore  line;  and  the  protection  of  the 
dredged  channel  by  a  sheet- pile  jetty  on  the  south  side  of  the  channel 
extending  about  600  feet  outside  of  the  low-water  line  of  the  bay.  The 
object  of  the  improvement  is  to  provide  navigable  mean  low  water  for 
vessels  plying  between  Goshen  Landing  and  Delaware  Bay.  The  esti- 
mated cost  is  $12,000. 
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At  the  time  of  the  adoption  of  the  present  project  the  channel  of 
this  creek  had  a  low- water  depth  of  from  2  to  4  feet,  with  a  minimum 
lowwaterwidthof  20  feet  and  a  high-water  width  of  36  feet,  from  Goshen 
to  a  point  abont  4,000  feet  below;  and  from  thence  to  the  moatfi,  a  dis- 
tance of  about  2,500  feet,  a  low-water  channel  from  3  to  5  feet  deep 
with  a  least  width  of  30  feet. 

The  work  of  improvement  was  commenced  during  the  past  fiscal 
year. 

Under  date  of  October  13, 1892,  contract  was  entered  into  with  Mr. 
Frank  C.  Somers  for  the  removal  by  dredging  of  about  13,600  cubic 
yards  of  material  from  the  creek  below  Goshen  Landing.  This  work 
Was  completed  on  June  27, 1893,  by  the  aggregate  removal  of  15,770 
cubic  yards  of  material. 

The  present  condition  of  this  improvement  is  as  follows:  A  low- 
water  channel  3  feet  deep  and  30  feet  wide  has  been  formed  below 
(ioshen  Landing  for  a  distance  of  3,975  feet.  By  this  work  about  one- 
foarth  of  the  projected  improvement  has  been  completed,  and  the  navi- 
irable  conditions  have  been  proportionately  improved. 

This  work  is  situated  in  the  collection  district  of  Bridfretou,  N.  J.,  which  is  the 
nearest  port  of  entry,  at  which  no  revenue  was  coUeoted  during  the  year  ending  De- 
cember il,  1892.  The  nearest  fort  is  Fort  Delaware,  and  the  Maurice  River  Light  is 
the  nesrest  light-houso. 

APPROPRIATIONS. 

Act  of  July  13)  1892 $3,000.00 

EXPENDITURES. 

Total  to  June  30, 1893 2,770.16 

Money  state^nent, 

Amomit  appropriated  by  act  approved  July  13, 1892 $3, 000. 00 

Joae  30, 1898,  amount  expended  during  fiscal  year 2, 770. 16 

Julj  1, 1893,  balance  unexpended 229.84 

i  Amount  (estimated)  required  for  completion  of  existing  project 9, 000. 00 

.imoaut  that  can  be  profitably  expended  in  fiscal  year  ending  J  uue  30, 1895  9, 000. 00 
Sul>i]iitte<l  in  oompliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 


^^ftrud  0f  pnfpa$aU  far  dredging  in  Goshen  Creek,  New  Jersey,  opened  October  6, 1892, 

hff  Maj,  C.  W.  Raymond,  Corps  of  Engineers, 

[Approxinute  quautity  of  material  to  be  removed,  13,500  cubic  yards.] 


Ve. 


Kame  and  address  of  bidder. 


Price  per 
cubic 
yard. 


I 


1  *  Anerlcaa  Dredgine  Co.,  Pbiladelphia,  Pa 
1  Atlas  Dn^j^ing  Co.,  Wilmington,  Del  ... . 
i<  Piaak  C.  Sonms,  Camden,  N.  J 


Amount. 


$2,430.00 
2, 160. 00 
2,011.50 


Contract  (dated  October  13,  1892}  entered  into  with  Frank  C.  Somers. 
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COMMERCIAL  8TATI8TIC8. 

ArrivaU  mui  departures  of  rwseUfor  the  year  ending  December  SI,  1892, 


Kind  of  vcsgcls. 


Sailing  vessels. 


Arrivals. 


850 


I 


Ton».        Xo.  I     T<ni*. 
12, 750  i    850  '        12,  75< 

! i 


Freight  statement. 


Articles. 


ARmviNo. 

Lnmber 

Coal 

Grain 

Fertilizers 

General  merchandise  .. 

Total 


Gross  tons. 


1,200 
1,000 
1,600 
25 
1,200 


5,025 


DKPABTIA'O. 


Wood.... 
Potatoes . 

Hay 

Oysters . 


Groaa  tons. 


6,0UC 

2tH; 

1.54MI 


Total 


7,8LnJ 


G  12. 


REMOVING  SUNKEN  VESSELS  OK  CRAFT  OBSTRUCTING  OR  ENDANGER. 

ING  NAVIGATION. 

During  the  past  fiscal  year  seven  wrecks  have  been  removed  under 
the  authority  of  the  act  of  Congress  approved  June  14,  1880. 

In  November,  1884,  the  iron  steamship  Gaudaloup  was  sunk  Just 
east  of  the  outer  bar  at  Bamegat  Inlet,  New  Jersey,  in  water  about  15 
feet  deep.  The  wreck  being  a  dangerous  obstruction  to  vessels  [tassiug 
through  Barnegat  Inlet  its  removal  was  recommended. 

In  1865  the  steamtug  Starlight  wb>s  sunk  in  mid-channel  of  Barnegat 
Inlet,  New  Jersey,  inside  the  bar.  The  wreck  being  a  dangerous  ob- 
struction to  vessels  passing  through  Barnegat  Inlet  its  removal  was 
recommended. 

Under  dat<^  of  September  1, 1892,  a  contract  was  entered  into  with 
Enoch  Townsend  for  the  removal  of  the  wrecks  of  the  steamship  Hatt- 
daloup  and  tug  Starlight  for  the  sum  of  $4,705.  The  work  was  com- 
pleted on  November  7,  1892. 

In  April,  1892,  the  side-wheel  steamship  Florida  was  sunk  about  1  j 
miles  offshore  from  the  Excursion  House  at  Atlantic  City,  N.  J.,  in 
water  about  30  feet  deep.  The  wreck  being  a  dangerous  obstruction 
to  vessels  engaged  in  the  coasting  trade  its  removal  was  recommended. 
Under  date  of  October  7, 1892,  a  contract  was  entered  into  with  Van 
Sant  &  Kelly  for  the  removal  of  the  wreck  for  the  sum  of  $944.  The 
work  was  completed  on  November  12, 1892. 

In  September,  1889,  the  sailing  ship  Oeestemtinde  was  sunk  off"  the 
coast  of  New  Jersey,  about  3  miles  south  of  Absecon  Iidet  and  about 
1,000  feet  out  from  the  low-water  line.  The  wreck  being  a  dangerous 
obstruction  to  the^mall  traders  approaching  the  inlet  its  removal  was 
recommended.  Under  date  of  October  7, 1892,  a  contract  was  entered 
into  with  Van  Sant  &  Kelly  for  the  removal  of  the  wreck  for  the  sum 
of  $672.    The  work  was  completed  on  December  6, 1892. 

In  September,  1892,  the  schooner  Marola  S,  Lewi^  was  sunk  in  tbe 
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entrauce  to  Great  Egg  Harbor  Inlet,  Kew  Jersey,  about  1,200  yards  off 
the  beach  at  Ocean  City,  in  water  aboat  12  feet  deep.  The  wreck  being 
a  dangerous  obstruction  to  small  coasting  vessds  following  the  inlet 
trade  its  removal  was  recommended.  Under  date  of  January  10, 1893, 
a  contract  was  entered  into  with  Townsend  &  Johnston  for  the  re- 
moval of  the  wreck  for  the  sum  of  $465.  The  work  was  completed  on 
February  8, 1893. 

In  November,  1892,  the  schooner  Annie  8,  OasJcill  was  sunk  off  the 
entrance  to  Delaware  Bay,  about  12  miles  eastward  of  Gape  Henlopen 
Light,  in  water  about  45  feet  deep,  and  directly  in  the  path  of  ocean 
steamers  going  to  and  from  Delaware  Bay  and  Kiver.  The  wreck  being 
a  dangerous  obstruction  to  navigation  its  removal  to  a  depth  of  36  feet 
was  recommended. 

In  January,  1892,  the  barge  McOlellan  was  sunk  off  the  entrance  to 
Delaware  Bay,  about  9  miles  eastward  of  Gape  Henlopen  Light,  in 
water  about  60  feet  deep.  The  three  m^,sts  of  the  vessel  were  stand- 
ing, one  of  which  projected  3  feet  above  low  water,  and  these  parts 
forming  dangerous  obstructions  to  vessels  going  to  and  from  Delaware 
Bay  and  Eiver,  the  removal  of  all  portions  projecting  above  the  hull  of 
the  wreck  to  a  depth  of  36  feet  was  recommended. 

Under  date  of  February  20, 1893,  a  contract  was  entered  into  with 
Townsend  &  Johnston  for  the  removal  of  the  wrecks  of  the  schooner 
Annu  8.  Oaskill  and  barge  MoClellan  for  the  sum  of  $1,265.  The  work 
was  completed  on  March  7, 1893. 

In  October,  1892,  the  iron  bark  Felix  was  sunk  in  the  channel  of 
Schuylkill  River  near  Point  Breeze.  The  vessel  was  lying  in  a  position 
directly  across  the  channel  and  prevented  many  vessels  from  navigating 
the  river.  The  wreck  being  a  dangerous  obstruction  to  navigation  its 
removal  was  reconmiended.  The  obstruction  was  removed  on  Decem- 
ber 28, 1892,  the  vessel  having  been  raised  by  interested  parties  with- 
out expense  to  the  United  States  further  than  the  cost  of  advertising 
the  legal  notice  to  interested  persons. 

In  1892,  the  canal  boat  Francis  J.  Henry  was  sunk  in  Oooper  Greek, 
New  Jersey,  about  3  miles  above  the  mouth  of  the  creek  and  near  the 
line  of  the  city  of  Gamden.  As  this  wreck  was  lying  in  mid  stream  and 
completely  obstructed  navigation  its  removal  was  recommended.  The 
proposals  received  and  opened  on  March  7, 1893,  were  rejected,  and 
farther  action  toward  the  removal  of  the  wreck  by  the  General  Govern- 
ment was  considered  unnecessary,  information  having  been  received 
that  the  board  of  freeholders  of  Gamden  County,  N.  J.,  were  removing 
the  wreck  under  a  contract  made  by  them  with  B.  F.  Sweeten  &  Son, 
the  cost  of  the  work  to  be  paid  for  by  Gamden  Gounty.  The  wreck 
was  removed  accordingly. 

In  May,  1893,  the  three-masted  schooner  Booth  Brothers  was  sunk  on 
Brigantine  Shoal,  New  Jersey,  about  3^  miles  east  from  the  South 
Brigantine  Life-Saving  Station.  The  wreck  being  a  dangerous  obstruc- 
tion to  vessels  engaged  in  the  coasting  trade  its  removal  was  recom- 
mended. The  wreck  wiU  be  removed  during  the  fiscal  year  ending 
June  30, 1894. 

In  May,  1893,  the  canal  boat  Oeneral  Grant  was  sunk  in  the  channel 
of  the  Delaware  Biver,  about  950  feet  off  the  foot  of  Bridge  street, 
Bridesburg,  Pa.  The  wreck  being  a  dangerous  obstruction  to  vessels 
navigating  the  river  above  Philadelphia  its  removal  was  recommended. 
The  wreck  will  be  removed  during  the  fiscal  year  ending  June  30, 
1894. 
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Akitraot  of  propoaaU  f&r  removal  of  the  wreohs  of  ike  eteamekip  Ouaddl&up  and  tm 
Starligkt,  tying  near  ike  outer  bar  at  Barnegat  Inlet,  New  Jersey,  opened  Auguei  ti 
1892,  hy  Lieut,  A,  M,  lyArmit,  Corps  of  Engineers. 


Ko. 


1 
3 
3 

4 


Kame  and  addreM  of  bidder. 


Enoch  Townsend,  Somen  Point.  N.J 

B.  G.Bailey,  Philadelphia,  Pa 

AUantie  and  Gulf  Wrecking  Co.,  Somen  Point,  N.J. 
Charlea  W.  Johnston,  Lewes,  Del 


Price  fee 
removal 
of  both 
wrecks. 


4,7a 

14.4<i 

9.211 
6,60 


Contract  (dated  September  1, 1892)  entered  into  with  Enoch  Townsend. 


Abstract  of  proposals  for  removal  of  th^  wreck  of  tke  steamskip  Florida  f  lying  about  1\ 
miles  offshore  from  tke  Excursion  Rouse,  at  Atlantic  City,  N.  J.,  open^  September  S9 
189t,  by  Maj.  C.  W,  Raymond ,  Corps  of  Engineers, 


No. 


1 
2 
3 

4 
6 


Kame  and  address  of  bidder. 


Chapman  Derrick  and  Wrecking  Co.,  New  York,  N.  Y 

B.  G.  Bailey,  Philadelphia,  Pa 

Enoch  Townsend,  Somers  Pointy  K.J 

Charles  W.Johnston,  Lewes,  Del 

Gilbert  IC.  Van  Sant  and  Cornelias  J.  Kelly,  Atlantic  City,  N.  J 


Price. 


♦11,77 

0,001 

2,454 

1,491 

94 


Contract  (dated  October  7, 1892)  entered  into  with  Van  Sant  &,  KeUy. 

Abstract  of  proposals  for  removal  of  the  wreck  of  tke  skip  Geestermunde,  lying  about  i 
milee  soutk  of  Absecon  Inlet,  New  Jersey,  opened  September  29, 1892,  by  Maj.  C.  W 
Raymond,  Corps  of  Engineers, 


No. 


1 
3 
8 

4 
6 


Kame  and  address  of  biddw. 


Price. 


B.  Q.Bailey.  Philadelphia,  Pa 

Charles  W.Johnston, Xjcwes, Del 

Gilbert  M.  Van  Sant  and  Comolins  J.  Kelly,  Atlantic  City,  K.  J. 

Chapman  Derrick  and  Wrecking  Co.  Kew  York,  K.  Y 

Enoch  Townsend,  Somen  Point,  K.  J 


♦2,8« 
2,10< 

8.47^ 
1.82J 


Contract  (dated  October  1, 1S92)  entered  into  with  Van  Sant  &,  Kelly. 

Abstract  of  proposals  for  removal  of  the  wreck  of  tke  schooner  Marcia  S,  Lewis,  lying  in 
the  entrance  to  Great  Egg  Harbor  Inlet,  New  Jersey,  opened  January  S,  189S,  by  Maj, 
C,  FF.  Raymond,  Corps  of  Engineers, 


No. 


1 
2 


Name  and  address  of  bidder. 


Enoch  Townsend  and  Charles  W.  Johnston,  Somen  Point,  K.  J.. 
Gilbert  M.  Van  Sant  and  Cornelius  J.  Kelly,  AtUnUc  City,  N.  J. 


Price. 


$4« 

911 


Contract  (dated  January  10, 1893)  entered  into  with  Townsend  Sl  Johnston. 


Abstract  of  proposals  for  removal  of  the  wrecks  of  ike  sckooner  Annie  S.  Gaskill  and 
barge  McClellan,  lying  off  the  entrance  to  Delaware  Bay,  opened  February  14, 189S,  by 
lAeut,  A,  M,  I^Armit,  Corps  of  Engineers,  in  tke  absence  of  Maj,  C.  W.  Raymond ^ 
Corps  of  Engineers, 


No. 


1 
2 
8 


Name  and  address  of  bidder. 


Kelley  &  Van  Sant,  Atlantic  City,  K.  J 

Townsend  &,  Johnston.  Somers  Point,  N.J. 
Joseph  D.  Tmxton,  Lewes,  Del 


Price  for 
removal 
of  both 
wrecks. 


$1,424 
1,265 
8,645 


Contract  (dated  February  20, 1893)  entered  iuj^)  with  To'^n^sepd  4p  Jobnaton, 
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Abstract  ofprapo$aU  far  removal  of  ike  wreck  of  the  canal  boat  FratioU  J.  Henry^ 
lying  it»  Cooper  Creek,  Kiw  Jersey,  opened  March  7, 189S,  by  Maj»  C,  W»  Baymond, 
Corps  of  Engineers, 


No, 


Kame  and  address  of  bidder. 


Price. 


1 
2 
3 

4 


Samnel  S.  Davis,  PhiladelphiA,  Pa 

Kelly  A  YanSanl,  AtUuitio  City,  N.J 

D.  A.  Johnston,  Camden,  K.  J 

Johnston  Sl  Townsend,  Somen  Point,  N.  J. 


•r ' 


$574 
215 
290 
465 


All  bids  rejected;  wreck  remoTcd  at  the  expense  of  Camden  County,  N.  J. 


G  13, 

PRELIMINARY   EXAMINATION   OF    BARNEGAT   INLET,  ENTRANCE    AND 

HARBOR,  NEW  JERSEY. 

[Printed  in  Hoase  Ex.  Doc.  Ho.  16,  Fifty-neoond  Congress,  <iecond  session.] 

• 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Washington^  D,  (7.,  December  5, 1892. 

Sir:  I  have  the  honor  to  snbmit  the  accompanying  copy  of  report, 
dated  Angust  13, 1892,  by  Maj.  Charles  W.  Eaymond,  Corps  of  Engi- 
neers, of  the  results  of  a  preliminary  examination  of  Barnegat  Inlet 
(entrance  and  harbor),  New  Jersey,  made  to  comply  with  requirements 
of  the  river  and  harbor  act  approved  July  13, 1892. 

It  is  the  opinion  of  Maj.  Eaymond,  concurred  in  by  the  division  engi- 
neer and  by  this  oilice.  that  the  locality  is  not  worthy  of  improvement 
by  the  General  Government. 

Very  respectfully,  your  obedient  servant, 

Thos.  Lincoln  Casey, 
Brig.  Gen.^  Chief  of  Engineers. 
Hon.  S.  B.  Elkins, 

Secretary  of  War. 


report  of  maj.  c.  w.  raymond,  corps  of  engineers, 

United  States  Engineer  Office, 

Fhiladelphiaj  Fa.^  August  13y  1892. 

General:  In  compliance  with  instructions  contained  in  Depart- 
ment letter  dated  July  14, 1892, 1  have  the  honor  to  submit  the  follow- 
ing report  upon  a  preliminary  examination  of  JBarpegat  Inlet,  entrance 
and  harbor.  New  Jersey,  in  accordance  with  a  provision  of  the  river 
and  harbor  act  approved  July  13, 1892. 

A  large  portion  of  the  coast  of  New  Jersey  is  separated  from  the  sea 
by  long  low  beaches  of  shifting  sand.  Through  these  beaches,  at  con- 
siderable intervals,  there  are  inlets  connecting  the  interior  bays  with 
the  sea. 

The  improvement  of  some  of  these  inlets  in  the  interest  of  commerce 
has  before  received  careful  consideration.    In  1887  an  elaborate  report 
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Upon  the  proposed  improvement  of  Absecon  Inlet  was  snbmittod  by  a 
board  of  engineers,  and  is  pablished  in  the  Annual  Report  of  the  Chief 
of  Engineers  for  1887,  p.  815.  In  1890,  a  report  was  submitted  upon 
the  proposed  improvement  of  Little  Egg  Harbor  Inlet,  and  is  published 
in  the  Annual  Eei)ort  of  the  Chief  of  Engineers  for  1891,  p.  1095. 

I'hese  inlets  can  only  be  improved  by  the  construction  of  jetties  trans- 
ferring the  gorge  out  to  deep  water  beyond  the  point  where  sand  wiU 
accumulate,  and  narrowing  the  entrance  so  as  to  assist  in  maintaining 
an  increased  depth  by  the  scour  of  the  tidal  currents.  The  constructiou 
of  such  jetties  upon  a  sandy  coast  is  costly  and  uncertain.  Owing  to 
the  instability  of  the  beaches  they  require  expensive  works  of  shore  pro- 
tection. As  shown  by  experience,  the  harbors  thus  formed  are  never 
good  harbors  of  refuge,  as  they  always  lack  accessibility.  Finally,  the 
channel  depths  through  such  entrances  can  not  be  permanently  main- 
tained without  sluicing  reservoirs  or  frequent  dredging,  unless  the  ebb 
currents  are  assisted  by  the  outflow  of  a  relatively  large  quantity  of 
back  water.  The  improvement  of  an  inlet  on  a  sandy  coast  is  one  of 
the  most  difficult  problems  in  harbor  engineering,  and  its  cost  and  un- 
certainty is  so  great  that  it  should  only.be  attempted  when  necessary 
to  improve  the  approach  to  some  great  port  of  commerce. 

Barnegat  Inlet  is  situated  about  50  miles  south  of  Sandy  Hook,  and 
forms  the  entrance  to  the  largest  bay  inclosed  between  the  beaches  and 
the  Kew  Jersey  coast.  The  inlet  and  the  adjacent  waters  are  used  only 
by  coasters  of  the  smaller  class,  and  the  local  commerce  is  unimportant. 

The  objects  of  the  proposed  improvement  are  the  formation  of  a 
harbor  of  refuge  and  an  entrance  to  the  interior  harbor  of  sufficient 
depth  to  be  navigable  at  all  stages  of  the  tide.  Such  a  harbor  as  it 
might  be  x>ossible  to  construct  without  enormous  expense  for  construc- 
tion and  maintenance  would  be  useless  for  vessels  engaged  in  the  for- 
eign trade.  It  would  be  only  of  service  to  the  coastwise  trade,  which 
now  employs  vessels  drawing  14  and  16  feet,  with  a  constant  tendency 
toward  increase  of  draft.  The  depth  of  water  in  the  channel  and 
anchorages  should  therefore  be  not  less  than  20  feet. 

The  currents  through  the  inlet  maintain  a  low- water  cross  section  of 
about  26,600  square  feet,  the  low- water  width  being  about  3,360  feet  and 
the  low-water  mean  depth  nearly  8  feet.  To  maintain  a  channel  depth 
of  20  feet,  the  entrance  at  the  outer  ends  of  the  jetties  would  therefore 
have  to  be  less  than  1,000  feet  in  width.  Such  a  harbor  would  doubt- 
less increase  the  number  of  casualties  instead  of  diminishing  them,  as 
has  proved  to  be  the  case  at  the  mouth  of  the  Tyne^  where  the  entrance 
between  the  jetties  is  much  wider. 

•  mm  m  #  #  # 

The  possible  benefits  to  be  derived  from  the  proposed  improvement 
are  not  considered  sufficient  to  justify  the  large  expenditure  required, 
especially  in  view  of  the  uncertainty  of  obtaining  permanent  and  satis- 
factory results.  In  my  opinion,  Barnegat  Inlet  is  not  worthy  of  im- 
provement by  the  General  Goverment. 

Very  respectftdly,  your  obedient  servant, 

C.  W.  Raymond, 
Major  J  Corps  of  Engineers 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers^  XI.  8.  A. 

(Through  Col.  Henry  L.  Abbot,  Corps  of  Engineers,  Division  Engi- 
neer, Northeast  Division.) 
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[First  indorsement.]  * 

Northeast  Division,  Engineer  Office, 

New  YorJcy  August  20^  1892. 

Bespectfully  forwarded  to  the  Chief  of  Engineers,  U.  8.  Army. 
I  concur  with  Maj.  Raymond  in  his  opinion,  for  the  reasons  herein 
stated,  that  this  harbor  is  not  worthy  of  improvement  by  the  General 
Government. 

Henry  L.  Abbot, 
Colonel  o/Engineersj  Bvt.  Brig.  Oen.,  U.  8.  A,^ 

Engineer  Northeast  Divmon. 
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preliminary  examination  of  DENNIS  CREEK,  NEW  JERSEY. 
[Printed  in  Hoase  Ex.  Boo.  No.  46,  Fifty-second  Congress,  second  session.] 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Washingtan,  D.  C,  December  5, 1892. 

Sir:  I  have  the  honor  to  submit  the  accompanying  copy  of  report, 
dated  July  29, 1892,  by  M%j.  0.  W.  Eaymond,  Corps  of  Engineers,  of 
the  results  of  preliminary  examination  of  Dennis  Creek,  New  Jersey, 
made  to  comply  with  provisions  of  the  river  and  harbor  act  approved 
July  13, 1892. 

It  is  the  opinion  of  Maj.  Eaymond,  concurred  in  by  the  division 
engineer  and  this  of&ce,  that  Dennis  Creek  is  worthy  of  improvement 
by  the  General  Government. 

It  is  estimated  that  $250  will  be  required  to  make  a  survey  of  the 
creek  with  ^  view  of  submitting  plan  and  estimate  for  its  improvement. 
Very  resi)ectfully,  your  obedient  servant, 

Thos.  Lincoln  Casey, 
Brig.  Gen.j  Chief  of  Engineers. 
Hon.  S.  B.  Elkins, 
Secretary  of  War. 

report  of  maj.  C.  W.  RAYMOND,  CORPS  OF  ENGINEERS. 

United  States  Engineer  Office, 

Philadelphia,  Pa.,  July  29, 1892. 

General:  In  compliance  with  instructions  contained  in  Department 
letter  dated  July  14, 1892, 1  have  the  honor  to  submit  the  following  re- 
port upon  a  preliminary  examination  of  Dennis  Creek,  New  Jersey,  in 
accordance  with  a  provision  of  the  river  and  harbor  act  approved  July 
13, 1892. 

Dennis  Creek  rises  in  the  northern  part  of  Cape  May  County,  N.  J., 
flows  in  a  southwesterly  direction,  and  empties  into  Delaware  Bay 
about  20  miles  above  Cape  May.  The  head  of  navigation  is  at  the 
"County  Boad  Bridge,  in  the  village  of  Dennis,  about  9  miles* by  the  de- 
vious course  of  the  creek,  and  about  4^  miles,  in  a  direct  line,  from  the 
mouth.  The  creek  runs  in  the  middle.of  a  valley,  about  three-fourths 
of  a  mile  wide  at  Dennisville,  gradually  widening  to  4  miles  at  the 
mouth.  The  valley  was  originally  a  cedar  swamp  throughout  the 
course  of  the  creek,  but  below  the  bridge  it  is  now  salt-meadow  land, 
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just  above  ordinary  high  water,  and  is  partly  protected  from  overflo 
by  low  mud  banks.  Four  large  streams  empty  into  the  creek  at  poin 
3,  5,  6,  and  7  miles  below  the  bridge,  having  8  to  10  feet  high-wati 
depth  at  their  mouths.  There  are  no  bridges  below  Dennisvill 
Timber  wharves  on  each  side  of  the  creek  extend  from  the  bridge  aboi 
600  feet  downstreaim.  There  are  two  other  landings  at  distances,  r 
spectively,  of  1  and  3^  miles  below  the  bridge,  from  which  some  woo 
and  hay  are  shipped. 

From  deep  water  in  Delaware  Bay  to  the  mouth  of  the  creek  there 
a  high-water  depth  of  not  less  than  8  feet,  with  several  feet  more  < 
liquid  mud  so  diluted  as  to  offer  no  perceptible  resistance  to  the  pa 
sage  of  vessels  of  10  or  12  feet  draft.  From  the  mouth  to  a  x>oiut  1 
miles  below  the  bridge  the  channel  has  a  high- water  depth  of  about  1 
feet,  varying  in  width  from  300  to  150  feet,  with  steep  banks.  For  tt 
remaining  distance  of  IJ  miles  to  the  bridge  the  channel  has  a  bo 
tom  widt^  of  60  to  70  feet  and  a  width  between  banks  of  80  to  100  fee 
up  to  the  docks,  where  both  the  top  and  bottom  widths  are  about  (! 
feet.  The  mid-channel  depth  at  high  water  over  this  last  reach  of  1 
miles  is  about  5  feet.  The  range  of  tide  is  about  5  feet,  so  that  ov( 
this  reach  the  channel  is  bare  at  low  water,  except  a  channel  of  15  fe< 
in  width  and  6  to  8  inches  in  depth  formed  by  the  backwater.  TL 
original  depth  of  channel  over  this  reach  was  about  7  feet,  but  aboi 
eight  years  ago  a  dam  just  above  the  bridge,  formed  to  make  a  crai 
berry  bog,  broke  away,  carrying  the  material  of  the  dam  and  the  ai 
cumulated  sediment  back  of  it  down  in  this  reach,  shoaling  it  to  a 
average  depth  of  2  feet 

The  improvement  desired  is  the  formation  of  a  channel  60  feet  wid 
and  8  feet  deep  at  high  water  from  the  bridge  downstream  about  1 
miles,  besides  some  increase  in  width  at  five  bends  within  the  read 
This  would  require  the  excavation  of  about  75,000  cubic  yards  of  nui< 
All  the  material  can  be  cast  out  upon  the  banks  without  objection  froi 
the  land-owners.    •    •    • 

The  population  of  Dennisville  is  estimated  at  600.  There  aro 
sawmills,  2  gristmills,  2  blacksmith  shops,  2  wheelwright  shops, 
stores,  and  2  shipyards. 

The  following  statistics  of  the  commerce  of  the  creek  for  the  ytn 
1891  were  furnished  by  the  deputy  collector  for  the  district  of  Bridgetoi 


Art  idea. 


▲KRIVINO. 


Value 


$15,0 


:i.  ♦• 


General  iDerchaudise 375 

Stone  lime 90 

(jacilinio 63« 

Phoephates 100 

Anthracite  coal 1,000           b.v 

Com 250  ■         «,  • 

Salt  hay 1,5«0  "         9a> 

Shiptimber 1.400          m  i« 

Ship  iron  anil  spikes 89           4.  ."> 


Total 5,340  t       W.  f* 

I.KPAKTIXQ. 


Oak  and  pine  cord  wood 

Salt  hay 

<  'edar  railn 

Cedar  aidinc:  and  plank 

New  vt*m'lH,  two  in  nnmber 


12,607 

2-j  r. 

250 

1." 

447 

Kt> 

67 

!..'• 

i.aoo 

67.  t' 

Total  departing 14,651  I      UK). 


Tutal  arriving  and  departing 19, 991  "       165,  u 


APPENDIX  G REPORT  OP  MAJOR  RAYMOND.      1189 

There  are  sixteen  sailing  vessels  and  four  scows  owned  here  which 
uavigate  the  creek  with  considerable  regularity,  besides  some  transient 
vessels. 

It  is  represented  at  the  shipyards  that  daring  the  last  thirty  years 
more  than  sixty  seagoing  vessels  of  800  to  1,050  gross  tons  carrying 
(*a[)aoity  have  been  built  at  Denuisville.  In  one  season  five  vessels 
were  bnilt.  Two  were  built  in  1891,  the  larger  one  145  feet  in  length, 
.'C>  feet  in  width,  and  17  feet  in  depth  of  hold.  These  two  vessels  were 
Mold  for  $67,000,  and  the  labor  on  them  cost  $17,000.  These  vessels 
require  when  launched  7^  feet  of  water  to  float  them.  In  the  present 
state  of  navigation  they  can  only  be  launched  and  hauled  through  the 
mad  to  deep  water  at  great  exx>ense.  The  demand  is  for  still  larger 
vessels.  Owing  to  the  lack  of  sufficient  depth  of  water  offers  of  con- 
tracts for  vessels  to  be  bnilt  this  year  have  been  declined,  and  no  more 
vessels  of  this  class  can  be  built  here  till  navigation  is  improved. 

The  improvement  of  this  creek  does  not  involve  a  large  expenditure, 
and  it  will  probably  be  permanent.  It  would  be  of  great  benefit  to  the 
Hhipbuilding  interest  and  to  the  local  commerce.  I  am  therefore  of  the 
opinion  that  Dennis  Creek  is  worthy  of  improvement  by  the  General 
Government.  It  will  cost  $250  to  survey  the  creek  with  the  view  of 
rtobmitting  plan  and  estimate  for  its  improvement. 
Very  respectfully,  your  obedient  servant, 

C.  W.  Raymond, 
Major  J  Corps  of  Eivgineern. 

Brig.  (ten.  Thomas  L.  Casey, 

Chief  of  Engineers^  U,  8.  A. 

(Though  Col,  Henry  L.  Abbot,  Corps  of  Engineers,  Division  En- 
?ineer|  Northeast  Division.) 

[Flnt  iDdoxvement.] 

Northeast  Division,  Enginebe  Office, 

New  YorJCy  August  1, 1892. 

Respectfully  forwarded  to  the  Chief  of  Engineers,  U.  S.  Army, 
I  concur  with  Maj.  Raymond  in  considering  Dennis  Creek,  Kew 
•ItTsey,  to  be  worthy  of  improvement  by  the  General  Government  to 
the  extent  and  for  the  reasons  stated. 

Henry  L.  Abbot, 
Colonel  of  Engineers^  Bvt.  Brig.  Gen.  U.  8.  A,j 

Engineer^  Northeast  Division. 


G15. 

PRELIMINARY  EXAMINATION  OF  COOPER  CREEK,  NEW  JERSEY. 
[Printed  in  Hoiue  Ex.  Doc  No.  81,  Fifty-tecond  CongroM,  second  session.] 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Wa^hington^  D.  C,  December  5, 1892. 

Sir:  1  have  the  honor  to  submit  the  accompanying  copy  of  report, 
dated  Aagnst  13,  1892,  by  Maj.  C..W,  Raymond,  Corps  of  Engineers,  of 
the  preliminary  examination  of  Cooper  Creek,  New  Jersey,  made  to  com- 
ply with  provisions  of  the  river  and  harbor  act  approved  July  13, 1892, 
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Maj.  Baymond  states  that,  in  his  opinion,  Cooper  Greek  is  \rortby  o 
improvement  by  the  General  Government  and  sabmits  an  estimate  o 
$300  as  cost  of  the  survey  necessary  for  preparation  of  plan  for  it 
improvement. 

The  views  of  Maj.  Baymond  -are  concurred  in  by  the  division  engi 
neer  and  by  this  office. 

Very  respectfully,  your  obedient  servant, 

Thos.  Lincoln  Oasby, 
Brig.  Oen,j  Chief  of  Engineers. 
Hon.  S.  B.  Blkins, 

Secretary  of  War. 


report  of  maj.  o.  w.  raymond,  corps  of  engineers. 

United*  States  Engineer  Office, 

Philadelphia^  Pa.,  August  13, 1892. 

General:  In  compliance  with  instructions  contained  in  Depart 
ment  letter  dated  July  14, 1892, 1  have  the  honor  to  submit  the  follow- 
ing report  upon  a  preliminary  examiDation  of  Cooper  Creek,  New  Jer 
sey,  in  accordance  with  a  provision  of  the  river  and  harbor  act  appro vec 
July  13, 1892: 

This  creek  rises  in  the  eastern  part  of  Camden  County,  N.  J.,  pursues 
a  northwesterly  course,  passing  along  the  northern  boundary  of  the  eiti 
of  Camden,  and  enters  the  Delaware  Biver  just  above  Cooper  Point 
It  is  navigable  for  a  distance  of  9' miles  from  its  mouth  for  vesseli 
drawing  5  feet  of  water  and  for  the  first  5  miles  for  vessels  of  11^  fee 
draft.  The  navigable  portion  is  generally  bordered  by  low  gronnc 
about  a  quarter  of  a  mile  in  width  on  each  side,  which  is  protectee 
from  overflow  at  high  water  by  earth  banks,  except  where  it  has  beei 
artificially  filled  in.  Back  of  this  margin  of  lower  land  is  a  broad,  fla 
country  but  little  above  high  water,  which  embraces  the  larger  portloi 
of  the  watershed  drained  by  the  creek. 

The  improvement  desired  is  a  channel  70  feet  wide  and  18  feet  deej 
at  mean  high  water  from  Browning's  Chemical  Works  to  the  mouth  o 
the  creek,  a  distance  a  little  less  than  1}  miles,  and  a  channel  of  th* 
same  dimensions  through  the  bar  just  outside  of  the  mouth,  a  furthe 
distance  of  about  400  feet.    •    •    • 

The  mean  range  of  tide  over  this  reach  is  about  6  feet.  At  Brown 
ing's  Chemical  Works,  which  are  about  IJ  miles  from  the  mouth,  fresh 
ets  raise  the  water  1  to  4  feet,  but  seldom  more  than  2  feet,  above  tid* 
water.  The  width  of  the  stream  below  Browning's  averages  about  8< 
feet  at  low  water  and  about  120  feet  between  its  banks,  and  carries  ii 
its  channel  a  depth  of  12  to  15  feet,  except  a  bar  between  the  uppo 
bridges  and  one  below  the  mouth,  the  former  carrying  a  mininuiii 
depth  of  9^  feet  and  the  latter  13^  feet  at  mean  high  water. 

There  are  three  bridges  over  this  portion  of  the  creek:  a  county  roa< 
bridge  at  State  street,  with  a  draw  of  38  feet;  another  at  Federal  street 
with  a  draw  of  40  feet,  and  the  Camden  and  Amboy  Bailroad  bridge 
just  below  Federal  street,  with  a  draw  of  40  feet.  The  drawbridge  a 
Federal  street  is  not  now  in  working  order,  but  proceedings  have  beei 
taken  to  have  it  repaired. 

The  pipes  of  the  city  waterworks  cross  the  bed  of  the  creek  at  Stat 
street  at  a  high- water  depth  of  12  feet;  but  it  is  understood  that  assur 
ances  have  been  given  by  the  city  ofiicials  that  they  will  lower  th< 
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pipes  to  the  desired  depth.  All  the  material  dredged  fix)m  the  creek 
(*an  probably  be  deposited  on  the  adjacent  banks  without  objection 
from  tiie  owners  of  the  land ;  but  in  order  to  cast  it  over  much  of  it  will 
have  to  be  dredged  twice.  The  material  dredged  from  the  outer  bar 
wiQ  require  boating  away  in  scows. 

Of  the  more  important  industries  concerned  in  the  navigation  of  the 
creek,  there  are  nine  extensive  manufacturing  plants,  occupying  from 
2  to  11  acres  of  space,  and  employing  from  60  to  800  workers  each,  coi*- 
mting  of  1  woolen  mill,  1  nickel  works,  4  chemical  works,  1  glass  works, 
and  2  iron  works. 

The  following  statistics  of  the  commerce  of  the  creek  for  the  calendar 
year  1891  were  furnished  by  shippers  and  consignees: 

Freight  statement. 


Artioles. 


ARRITINO. 


Kricka 


Gross 

tons. 


50,642 

1,600 

4,400 

1,300 

825 


8U»«^baiMI■g I       3,3^ 


LaKv«o4  sod  oUier  dyewoodii 

Laskcr 

fif  IroB 

Fkosphstsrork 

U. 
Si 

Hay 

la 


8,486 

600 

29,500 

9.200 

30.000 

540 

1,000 

4,000 


T«u| I    154,426 


bBPABTIKO. 


DywBods 

A<M8 


rcmUaBra 

MaaibeCarsd  iron 


810 
1,000 

134 

1.000 

18,000 


Value. 


$178, 391 

4,500 

102,000 

4,813 

425 

4,112 

222,650 

6,000 

444.000 

75,000 

15,000 

30,780 

8,200 

8,000 


1,103,871 


8,750 

50.000 

22, 512 

20,000 

540,000 


Tslal 1      20,444 

Total  aRiTiag  and  deputing 


641,262 


174, 870 


1,745,183 


Veesel  statement. 


2Mliac  TMaela  aniTing 


AntriDC 


20 

1,240 
196 


Total  leaded  Ttiasf  la  arriving  and  departing 1,462 

It  is  claimed  that  with  the  proposed  improvement  of  navigation  the 
moot  economical  way  of  receiving  the  raw  materials  at  the  manufac* 
toriee  and  shipping  away  the  manufactured  products  would  be  by 
schooners  directly  to  and  from  their  wharves;  but  that  at  present  the 
greater  portion  comes  and  goes  by  rail,  owing  to*  the  expense  of  light- 
ering  from  vessels  in  the  Delaware  River  on  account  of  lack  of  sufficient 
depth  in  the  creek  and  over  the  bar  at  the  mouth. 

The  improvement  of  the  creek  channel  would  probably  be  permanent. 
This  is  inferred  from  the  flatness  of  the  watershed,  the  moderate  fresh- 
ets, and  the  general  absence  of  bars. 

The  permanent  maintenance  of  the  cut  through  the  bar  at  the  mouth 
vould  probably  require  occasionah  dredging  or  the  construction  of 


1192   REPORT  OF  THE  CHIEF  OF  ENGINEERS,  U.  S.  ARMT. 

dikes.  The  best  method  of  maintaining  this  part  of  the  channel,  and 
the  probable  cost  of  maintenance,  can  only  be  determined  from  a  de^ 
tailed  survey. 

In  my  opinion  Cooper  Creek  is  worthy  of  improvement  by  the  Greii- 
eral  Government.    A  survey  of  the  creek,  with  the  view  of  submitting 
plan  and  estimate  for  its  improvement,  is  estimated  to  cost  $300. 
Very  respectfully,  your  obedient  servant, 

C.  W.  Bathonb, 
MajoTy  Corps  of  Engineers. 

Brig.  Gen.  Thomas  L.  Oasby, 

Chief  of  Engineers^  XT.  8.  A. 

(Through  Col.  Henry  L.  Abbot,  Corps  of  Engineers,  Division  Engi- 
neer, Kortheast  Division.) 

[Pint  Indorsement.] 
If OBTHEAST  DIVISION,  ENGINEER  OFFICE, 

Kew  Yorkj  August  20^  1892. 

Eespectfully  forwarded  to  the  Chief  of  Engineers,  U.  S.  Army. 
For  the  reasons  herein  stated  I  concur  with  Mi^or  Raymond  in  consid- 
ering Cooper  Creek  worthy  of  improvement  by  the  General  Government ; 
and  that  the  estimated  cost  of  $300  for  a  survey,  with  the  view  of  sub- 
mitting plan  and  estimate  for  its  improvement,  is  reasonable. 

Heney  L.  Abbot, 
Colonel  of  Engineers^  Bvt.  Brig.  Oenl^  JJ.  8.  A,^ 

Engineer^  Northeast  Division. 


APPENDIX  H. 


mPBOVEMENT  OF  RIVEBS  AND  HARBORS  IN  DELAWARE,  AND  IN  MARY- 
LAND AND  YIRGINIA  EAST  OF  CHESAPEAKE  BAY. 


RXPOET  OF  WILLIAM  F,  SMITH,  UNITED  STATES  AGENT,  MAJOR  OF  EN- 
GINEERS, U.  S.  ARMY,  RETIRED,  IN  CHARGE,  FOR  THE  FISCAL  YEAR 
ENDING  JUNE  SO,  189S,  WITH  OTHER  DOCUMENTS  RELATING  TO  THE 
WORKS. 


IMPR0VSHSNT8. 


1.  Wilminfcton  Harbor,  Delaware. 

2.  lee  harbor  at  New  Castle,  Del. 

S.  Appoquinimink  River,  Delaware. 

4.  Smyrna  River,  Delaware. 

5.  Mnrder^ll  River,  Delaware, 
ft.  Iflspillion  River,  Delaware. 
7.  Broadkiln  River,  Delaware. 

tf.  Inland  waterway  from  Chincoteagne 
Bay,  Virginia,  to  Delaware  Bay,  at 
or  near  Lewes,  Del. 

9.  Soaqnehanna  River  above  and  below 
Havre  de  Graeei  Md. 

10.  Northeast  River,  Maryland. 

U.  Elk  River,  Mairland. 

12.  Fairloe  Creek,  Maryland. 


13.  Chester  River,  Maryland,  from  Cramp- 

ton  to  Jones  Landing. 

14.  Choptank  River,  Maryland. 

15.  La  Trappe  River,  Maryland. 

16.  Warwick  River,  Maryland. 

17.  Cambridge  Harbor,  Maryland. 

18.  Broad  Creek  River,  Delaware. 

19.  Wicomico  River,  Marvland. 

20.  Manokin  River,  Maryland. 

21.  Onancock  Harbor,  Virginia. 

22.  Harbor    and    approa^es    at    Cape 

Charles  City,  Ya. 

23.  Removing  sunken  vessels  or  craft  ob- 

structing or  endangering  naviga- 
tion. 


KXA10NATION8. 


IC  Month   of  St.   Jones   River,   Dela- 


25.  Inland  waterway  between  Mispillion 
and  Broadkiln  rivers,  Delaware. 


26.  Pocomoke    River,    Maryland,    with 

view  of  uniting  it  with  Synepiix- 
ent  Bay  above  Snow  Hill. 

27.  Nanticoke  River,  Delaware. 

28.  Black  Walnut  Harbor,  Maryland. 


United  States  Engineer  Office, 

Wilmingtanj  Del.j  July  8, 1893. 

Oensbal:  I  have  the  honor  to  transmit  herewith  the  annual  report 
for  the  works  of  river  and  harbor  improvement  in  my  charge  for  the 
fiscal  year  ending  Jane  30, 1893. 

Very  respectully^  yonr  obedient  servant^ 

Wm,  F.  Smith, 
United  States  Agent. 
Brig.  Gen.  Thomas  L.  Oasey, 

Chief  of  Engineere.  U.  8.  A. 

■^  '  1193 
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H  I. 

IMPROVEMENT  OF  WILMINGTON  HARBOR,  DELAWARE. 

The  river  and  harbor  act  of  July  13, 1892,  appropriated  $40,000  for 
continuing  improvement.  Proposals  for  dredging  between  the  Third 
Street  Bridge  and  the  Pulp  Works,  and  for  the  removal  of  two  ledges 
of  rock,  one  above  and  one  below  Third  Street  Bridge,  were  opened 
November  11, 1892.  The  lowest  bidder  was  the  Atlas  Dredging  Com- 
pany, of  Wilmington,  Del.,  with  whom  a  contract  was  made  on  November 
19, 1892,  at  the  price  of  13.7  cents  per  cubic  yard  for  dredging,  and  $14 
per  cubic  yard  for  removal  of  rock,  both  measured  in  place.  The  be- 
ginning of  operations  was  delayed  by  the  severe  winter  and  did  not 
take  place  tintil  March  23, 1S93,  when  the  drilling  and  blasting  of  the 
rock  above  Third  Street  Bridge  were  begun.  Subsequently,  on  April 
7,  dredging  was  commenced.  At  the  close  of  the  fiscal  year  the  pro- 
posed channel  in  the  river  had  been  dredged  for  a  length  of  2,015  feet, 
beginning  abreast  of  Pusey  and  Jones's  shipyard  and  ending  75  feet 
east  of  Market  Street  Bridge.  For  a  distance  of  450  feet  the  channel 
approaching  the  bridge  was  gradually  widened  to  200  feet;  60,986 
cubic  yards  of  material  were  removed  in  this  section.  Early  in  the 
season  an  examination  of  the  bar  at  the  mouth  of  the  river  was  made, 
the  channel  dredged  there  four  years  ago  having  been  reported  as  rap- 
idly filling  up.  Its  condition  was  found  to  be  as  stated  and  a  project 
was  submitted  to  the  Department  on  March  30,  recommending  that  tbe 
bar  be  dredged  in  accordance  with  the  general  project,  the  expense  to 
be  paid-  from  the  available  appropriation.  A  supplementary  contract 
was  made  with  the  Atlas  Dredging  Company,  dated  April  24,  189«(, 
under  which  they  agreed  to  do  t£e  dredging  at  the  mouth  of  the  river 
at  the  same  price  and  under  the  same  conditions  prevailing  in  the  con- 
tract coveiing  their  work  of  dredging  in  the  upper  river.  The  con- 
tractor susx)ended  dredging  in  the  upper  river  for  the  time  being,  and 
between  June  1  and  12  removed  the  shoal  at  the  month  of  the  river  by 
dredging  a  channel  as  agreed  upon,  150  feet  wide  and  15  feet  deep  at 
mean  low  water.  The  amount  of  material  removed  at  the  bar  is  12,000 
cubic  yards.  Dredging  in  the  upper  river  was  subsequently  resumed 
and  will  be  completed  during  the  coming  fall.  The  contractor  was 
granted  three  months'  extension  of  time  for  completing  contract.  At 
the  end  of  the  fiscal  year  the  rock  above  Third  Street  Bridge  was  en- 
tirely removed,  467  cubic  yards  having  been  taken  out,  giving  a  mini- 
mum depth  of  15  feet  at  mean  low  water.  Preparations  are  now  in 
Xirogress  for  the  removal  of  the  rock  below  the  bridge. 

The  approved  project  of  improvement  is  for  a  15-foot  low-water 
channel  150  feet  wide  from  the  mouth  of  the  Christiana  Biver  to  the 
Boiling  Mill  Wharf,  which  is  4,750  feet  above  the  outer  end  of  the  jetty ; 
100  feet  wide  from  this  wharf  to  the  Delaware  and  Western  Bailroad 
Bridge,  and  75  feet  wide  from  this  bridge  to  the  Pulp  Works;  also  for  a 
channel  12  feet  deep  and  50  feet  wide  from  the  Pulp  Works  to  the  Dela- 
ware Bailroad.  Bridge,  and  for  the  construction  of  a  jetty  1,740  feet 
long  on  the  north  side  of  the  mouth  of  the  river.  The  Board  of  Engi- 
neers, recommending  these  improvements  in  1881,  estimated  the  total 
cost  at  $175,551.  The  construction  of  the  jetty  and  dredging  oper- 
ations were  begun  the  following  year.  A  revised  estimate  for  the  com- 
pletion of  the  project  was  submitted  in  1883.  This  estimate  increased 
the  channel  width  from  the  Rolling  Mill  Wharf  to  the  Pulp  Works  to 
150  feet,  and  the  final  cost  to  $191,384,  exclusive  of  the  expense  of  the 
jetty,  which  was  then  nearly  completed,  and  for  the  channel  above  the 
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Pulp  Works,  which  was  stricken  off.  A  modification  of  the  plan  of 
the  jetty  was  made  and  approved  in  1884,  providing  for  an  additional 
height  of  4  feet  and  an  extension  of  322  feet.  The  former  work  was 
done  the  following  year. 

Up  to  the  year  1871  the  General  Government  had  at  various  times 
expended  $32,356  in  the  improvement  of  the  Christiana  Biver,  now 
Wilmington  Harbor.  Between  the  years  1871  and  1881  improvements 
were  carried  on  under  a  project  for  a  12-foot  low-water  channel  from 
100  to  200  feet  wide.  This  project  was  completed  in  1881  at  a  total 
expense  of  $83,500. 

Under  the  project  adopted  in  1881  $215,840.21  has  been  expended 
tip  to  the  dose  of  the  present  fiscal  year. 

The  amount  asked  for,  if  appropriated,  will  be  expended  in  com- 
pleting the  project. 

WUmioffton  U  a  port  of  entry  and  in  the  collection  district  of  Delaware.  The 
■OHKint  of  revenue  collected  during  the  fiscal  year  ending  June  80, 1893,  is  $14,368.14. 

AMOUNTS  APPROPRIATED. 


Bj  act  approved — 

July  14,1836 $15,000 

March  3, 1837 8,000 

July?,  1838.., 9,356 

Jnly  11,1870 15,000 

Jane  10,1872 10,000 

March  3, 1873 6,000 

Jane  23, 1874 6,000 

March  3, 1875 10,000 

Aaeoflt  14, 1876 16,000 

Jane  18, 1878 7,000 

March  3, 1879 3,500 


By  act  approved — 

June  14, 1880...^ $10,000 

March  3, 1881 50,000 

By  act  passed  August  2, 1882 50, 000 

By  act  approved — 

July5,1884 2.5,000 

August  5, 1886 18,750 

By  act  of  August  11, 1888 30, 000 

Bv  act  approved — 

September  19,1890 30,000 

July  13,1892 40,000 


Of  the  above  the  sam  of  $2,411.22  has  been  carried  to  the  sarpliis 
ftuid  of  the  Treasury. 

Money  statement, 

Joly  1, 1892, balance  nnexpemled $2,345.34 

AoMMint  appropriated  by  act  approved  July  13, 1892 40,000.00 


JoiM  3D,  1893,  amount  expended  during  fiscal  year. 


42, 345. 34 
14, 435. 55 


Joly  1, 1893,  balance  unexpended 27,909.79 

Jaly  If  1893,  amount  covered  by  uncompleted  contracts 27, 909. 79 

{AjDBoant  (estimated)  required  for  completion  of  existing  project 47, 634. 00 

Amonntthat  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1895  47, 634. 00 
Sobmitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 


Atttrwei  of  propo$ai»  for  dredging  and  removal  of  rock  in  Wilmington  Rarhor,  Delaicare, 
rwetired  amd  opened  Aoeember  11, 1S9£,  hy  Gen.  William  F,  Smith,  United  States  Agent. 


K«k 

o 

Xame  snd  addreM  of  bidder. 

Time. 

Price  per  cubic 

yard.measnied 

in  place. 

Commenoe. 

Complete. 

Dredg- 
ing. 

Rock. 

1 

Atk«  Dredciac  Co.,  Wilmijtfton.  Del 

Not.  25, 1892 
Not.  30, 1892 
May  15. 1893 
Deo.  1,1892 

June  30, 1893 
May   1,1893 
Dec.  31,1893 
June  30, 1893 

Centt. 
.IB  A 

i*A 

$14.00 

3 

I 

TiMirh  TowniHnnd,  Soiofin  Point.  N.  J 

21.00 

FnnkC.  Somen.  Cundoi.  K.J 

AmtKkmn  T>rrd£hiff  Co..  PhilftdHphia,  Pa 

*  14. 50 

Contraet  with  Atlas  Dredging  Company. 
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COMMBBCIAL  STATISTICS. 

Namber  of  vessels  cleared  and  entered  from  July  1,  1892,  to  March  31,  1893,  in 
185:  gross  tonnage,  17,748.47. 

Yeesels  built  and  repaired  at  Wilmington,  Del.,  during  the  year  ending  Jane  30, 
1893:  Bnilt,25,  of  aggregate  tonnage  16,372;  value,  $1,965,000.  Repaired,  185;  value, 
$185,000. 

Full  statistics  could  not  be  obtained,  though  an  effort  was  made  to  secure  them. 
The  above  were  furnished  by  Harlan  &,  Hollings worth  Company,  Jackson  and  Sharp 
Company,  Pubey  &  Jones  Company,  and  the  collector  of  customs. 


Ha. 

ICE  HARBOR  At  NEW  CASTLE,  DEL. 

There  were  no  operations  during  the  fiscal  year  ending  June  30, 1893, 
the  existing  project,  as  far  as  it  relates  to  the  construction  of  ice  piers, 
having  been  completed  in  1891. 

The  ice  in  the  Delaware  Biver  was  unusually  severe  during  the  past 
winter,  and  navigation  was  almost  entirely  interrupt^  for  about  6 
weeks.  During  that  time  this  harbor  was  crowded  with  vessels  of  the 
larger  class — barks,  barkentines,  colliers,  large  tugs,  and  schooners — 
which  tied  up  there  until  the  ice  went  out.  When  the  break-up  occurred 
the  run  of  ice,  both  during  flood  and  ebb  tide,  was  particularly  strong 
on  this  side  of  the  river,  and  the  ice  piers  in  the  out^r  portion  of  the 
harbor  were  subjected  to'a  severe  test,  but  successfully  withstood  the 
shocks  and  prevented  the  large  fields  of  ice  from  entering  the  harbor. 
Pier  O,  built  in  1891,  though  much  smaller  than  the  others,  proved  to 
have  ample  stability,  and  it  was  especially  noticeable  how  clean  the 
cutwaters  of  the  iron  caisson  would  break  up  the  fioes  when  the  latter 
struck. 

It  is  proposed  to  expend  the  unexpended  balance  of  the  appropria- 
tion of  September  19, 1890,  in  dredging  the  shoal  portion  of  the  harbor 
to  18  feet,  from  the  18-foot  contour  shoreward  as  for  as  the  available 
funds  will  permit. 

The  project  for  the  establishment  of  an  ice  harbor  at  ITew  Castle  dates 
back  to  Colonial  times,  and  was  suggested  by  the  necessity  of  providing 
a  place  of  refuge  for  vessels  during  prevalence  of  ice  in  the  Delaware 
Eiver.  Since  the  ice  harbor  at  Reedy  Island,  10  miles  farther  down 
the  river,  has  become  useless  from  decay  and  lack  of  water,  this  harbor  is 
now  the  first  one  vessels  reach  in  coming  up  the  bay.  The  number  of 
vessels  seeking- refuge  during  winter  is  very  great,  and  the  enlarge- 
ment  of  the  harbor  is  only  a  question  of  time.  Attention  was  called  in 
the  last  year's  report  to  the  practicability  of  materially  enlarging  the 
area  of  the  harbor  if  an  additional  pier  were  constructed  on  the  30£[)ot 
contour  at  the  point  of  intersection  of  two  lines  prolonged  over  piers  K 
and  M,  and  L  and  N",  respectively. 

New  Castle  is  in  the  coUection  district  of  Delaware.  Wilmington  is  the  nearest 
port  of  entry^  and  the  amount  of  revenue  collected  there  daring  the  fiscal  year  end-, 
ing  June  30, 1893,  is  $14,368.14. 


V 
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.    AMOUNTS  APPROPRIATED. 

Bt  act  approred — 

JniM  14,1880 $5,000 

llATchS,  1881 3,000 

By  act  paaaed  AngQAt  2. 1882 2,000 

Byaetof  AngOBtll,  1888 10,000 

Bj  aet  approTed — 

September  19, 1890 5,000 

J11I7IS,  1892 3,000 

Money  statement. 

JoIt  1, 1892,  balance  unexpended :...         $89.67 

ABoant  appropriated  by  act  approved  July  13,  1892 3,000.00 

3, 089. 67 
June  30, 1893^  amount  expended  during  fiscal  year 40. 49 

July  1,1893,  balance  unexpended 3,049.18 

July  1, 1893,  amount  covered  by  uncompleted  oontraetM 3, 049. 18 

{Amount  (estimated)  required  for  completion  of  exUtinff  project 19, 365. 00 

Amount  that  can  be  profitably  expended  in  fi  seal  vear  enui  1 1  g  J  une  30, 1 895  10, 000, 00 
Submitted  in  eompliance  with  requirements  of  sectionB  2  of  river  and 
harbor  acU  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 


Ahttrmet  o/propoBaU  Jw  dredging  in  Smjfrna  River,  Delaware,  received  and  opened  Ooio- 
her  3, 189S,  fry  Gen.  William  F.  Smith,  United  States  Agent, 


N«k 


Name  and  addreM  of  bidder. 


I 

1 

t 
3 
4  I 


Time. 


Commence. 


Dredjdag  Co..  Fhlladelpliia.  Pa Mar.   1,1893 

C.Somon,  Camdeo,  K.  J Feb.    1,1803 

T.Caler,  Norfolk,  Va '  May  15.1894 

Dredging  Co.  Wflmington,  Del Oct.  15,1892 


Complete. 


Apr.  30, 1893 
May  lb,  1898 
.Taly  l,18fl4 
Dec.  15,1892 


Price  per 
cubic 
yard, 
place 

measure- 
ment. 


Oentx. 
21 
2r 
13 
234 


Contract  with  Chester  T.  Caler. 


COMMERCIAL  8TATISTIC8. 


Beoeipis  and  shipments. 


Clasa. 


,  eoal,  iron,  pboaphate,  rock,  and  ice . . . 
c«raiB,  truck,  hay,  potatooa,  live  atook,  etc. 
canned  gooda,  fertilixm,  etc . . . 
1  nerchaudiae 


Tatal 


Cordwood.  raihoad  tiea,  and  ahip  timber. . . 
Baaknla,  Vriek,  canned  gooda,  eratee,  etc. . . 
TnAt^  femek,  crain,  hay,  poollry,  caUle,  etc 
"  lercnandiae .  .>«> 


Total 


Tons. 


6,700 
22,901 

8,522 
10,000 


48,123 


73, 572 

120, 433 

23,466 

5,000 


222,471 


Total  nee^U  and  ahipmenta 270,594 


Value. 


$88,000 
294.750 
207,000 
400,000 


989, 750 


209,000 

949, 000 

1,077,150 

200,000 


2.435,150 


8,422,00U 
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VesaeU  trading  in  Smyrna  Biver,  Delaware. 


Class. 


BtMUDers  . 
Tngboatfl. 
Schooners. 
Sloops  — 


No. 


Ag/nvgate 
tbnna"e. 


4 

6 

4 


660 


200 


Draft. 


Feet. 
5  to  6 
4       5 
4       5 


Trips. 


Daily  three  months  and  triweekly  balance  of 
Charter. 
Do. 
Irregular. 


The  above  statistics  were  famished  by  Mr.  A.  E.  Jaidine,  secretary  of  the  Pliila- 
delphia  and  Smyrna  Transportation  Company, 


IMPROVEMENT  OF  MURDERKILL  RIYER,  DELAWARE. 

Murderkill  Eiver  is  a  tidal  stream  and  flows  through  Kent  Gounty, 
Del.,  in  a  general  northeasterly  direction  into  the  Delaware  Bay. 

The  present  head  of  navigation  is  at  the  town  of  Frederica,  9  miles 
from  the  month  of  the  river  ^  tidal  influence,  however,  extends  to  a  point 
6^  miles  above  that  town.  The  rise  and  fall  of  the  tide  is  3.83  feet  at 
the  mouth  of  the  river  and  1.08  feet  at  Frederica.  The  two  lower  miles 
of  the  river  have  an  average  width  of  150  feet  and  an  average  dex>th 
of  7.8  feet.  The  remaining  portion  of  the  river  up  to  Frederica  has  a  uni- 
form average  width  of  90  feet  and  an  average  depth  of  6.2  feet  in  the 
channel.  Since  1820  the  bends  in  the  river  have  at  various  periods  been 
connected  by  canals  of  narrow  widths,  dug  by  private  parties,  to«.void 
certain  hard  shoals  within  the  original  course  of  the  river  and  to  shorten 
the  distance.  The  length  of  the  bends  thus  cut  off  is  4.2  miles.  The 
mouth  of  the  river  is  obstructed  by  a  sand  bar,  nearly  dry  at  low  water, 
which  threatens  to  close  the  river  entirely. 

A  survey  of  this  river  was  made  in  accordance  with  the  requirements 
of  the  river  and  harbor  act  of  September  19, 1890,  and  the  report,  with 
estimates  for  its  improvement,  is  printed  in  the  Annual  Beport  of  the 
Chief  of  Engineers  for  1892,  pp.  981-987.  The  plan  of  improvement 
therein  recommended  is  a.  channel  80  feet  in  width  and  7  feet  in  depth 
at  low  water  from  the  mouth  to  Frederica  and  from  the  mouth  of  the 
river  to  the  7-foot  depth  in  Delaware  Bay  a  cut  260  feet  in  width  at  the 
top  with  a  width  of  150  feet  at  the  bottom,  the  estimated  cost  being 
^$47,550. 

The  project  was  adopted  in  1892,  an  appropriation  of  $7,000  being 
made  by  Congress  for  beginning  work.  A  contract  dated  October  24, 
1892,  has  been  made  with  Chester  T.  Caler,  of  Norfolk,  Va.,  for  dredging 
at  the  mouth  of  the  river  at  the  rate  of  13  cents  per  cubic  yard  meas- 
ured in  place. 

Operations  commenced  on  June  28, 1893,  at  the  inner  end  of  the  out 
inside  the  mouth  of  the  river,  and  at  the  end  of  the  fiscal  year  a  cut  00 
feet  wide,  5  feet  deep  at  mean  low  water,  and  220  feet  long  had  been 
dredged.    The  number  of  cubic  yards  of  material  removed  is  2,350. 

The  amount  asked  for  will  be  expended  in  dredging  at  the  bar. 

Tills  work  is  in  the  collection  district  of  Delaware.  Wilmington  is  the  nearcsst 
port  of  entry,  at  which  the  amount  of  revcnne  collected  during  the  fiscal  year  end- 
ing June  30,  1893,  was  $14,368.14. 

AMOUNT  APPROPRIATED. 

By  act  approved  July  13,  1892 $7,000 
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§ 

Money  statement. 

AffiOQnt  appropriated  by  act  approved  July  13,  1892 $7,000.00 

Jane  30, 18S3,  amonnt  expended  during  fiscal  year 152. 90 

July  1, 1898,  balance  noexpended 6,847.10 

July  1, 1888,  amount  covered  by  uncompleted  contracts 6, 847. 10 

/'Amount  (estimated)  required  for  completion  of  existing  project 40, 550. 00 

J  Amoontthatean  be  pro  fitablv  expended  in  liscal  year  ending  June  30, 1895  10, 000. 00 
"^j  *SQbmitt«d  in  compliance  with  requirements  of  sections  2  of  river  and 

t    harbor  acta  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 


JMrtd  of  propotaU  for  dredging  in  Murderkill  JBiffr^  Delaware^  received  and  opened 
October  3, 1802,  by  Gen.  William  F.  Smith,  United  States  Agent. 


I 


-Vo.: 


Kame  aod  address  of  bidder. 


1  Fruk  C.  Sam^Tm,  Camden,  N.  J 

2  CbMtcrT.  C«1<T.  Norfolk.  Va 

3  B.  Cm.  BalleT.  Philiulelphia,  Pa 

4  Aaerkan  Dredging  Co..  Philadelphia.  Pa 


Jnno  3,1893  Oct.  31,1893 

July  10, 1893  Oct.   10,1893 

Dec.     1,1892  May    1,1893 

Jane  1,1893  July  31, 1893 


Price  per 

cubic 

yard, 

meaanred 

in  place. 


Cents. 
20 
13 
234 
20 


CoQtract  with  Cheater  T.  Caler. 


Commeroial  atatistics  were  asked  for,  but  none  have  been  received. 


H  6. 


IMPROVEMENT  OF  MISPILLION  RIVER,  DELAWARE. 

Mi8piIlion  River  is  a  narrow  and  tortuons  tidal  stream  about  18  miles 
long,  and  flows  into  the  Delaware  Bay  about  17  miles  north  of  Cape 
Henlopen.  It  forms  part  of  the  boundary  line  between  Kent  and  Sus- 
sex oonuties,  Del.  The  river,  formerly  Mispillion  Creek,  has  been  un- 
der improvement  by  the  General  Government  since  1879,  the  project 
for  a  6-foot  low- water  channel,  40  feet  wide,  from  Milford,  the  head  of 
navigation,  to  the  mouth  of  the  river  being  completed  with  the  excep- 
tion of  the  removal  of  a  shoal  just  inside  the  mouth.  The  entrance  to 
the  river  is  obstructed  by  shoal  mud  flats  projecting:  nearly  1  mile 
from  the  shore.    The  average  rise  of  the  tide  at  these  flats  is  4  fe^t. 

A  survey  of  the  mouth  of  this  river  was  made  in  accordance  with  the 
requirements  of  the  river  and  harbor  act  of  September  19, 1890,  and 
the  report,  with  estimates  for  its  improvement,  is  printed  in  the  Annual 
Keport  of  the  Chief  of  Engineers  for  1892,  pp.  988-993.  The  plan  of 
improvement  therein  recommended  is  a  cut  across  the  flats  150  feet  in 
width  and  6  feet  in  depth  at  mean  low  water  from  the  mouth  of  the 
river  to  the  6-foot  contour  in  the  bay,  the  tliedged  material  to  form^ 
wall  of  mud  on  the  northern  side  of  the  cut,  the  estimated  cost  being 
r24,00O. 

The  project  was  adopted  in  1892,  an  appropriation  of  $12,000  being 
made  by  Congress  for  beginning  work.  A  contract  was  made  on  Octo- 
ber 24, 1892,  with  Chester  T.  Caler,  of  IS^orfolk,  Va.,  for  dredging  in 
accordance  with  the  project,  at  the  rate  of  13  cents  per  cubic  yard, 
measured  in  place.  Operations  were  begun  on  May  25, 1893,  inside 
BHa  93 76 
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the  mouth  of  the  river  opposite  the  light-house,  the  intention  beinp:  to 
dredge  the  proposed  cut  Irom  the  inner  or  shore  end  and  to  build  the 
bank  in  going  out.  After  a  few  days'  work  it  was  found  to  be  impossi- 
ble to  keep  the  dredge  aiioat,  as  the  dredged  material  thrown  over 
would  continually,  under  the  effect  of  the  strong  cross  currents,  return 
into  the  cut.  A  change  of  base  of  the  cut,  from  the  shoal  to  the  main 
shore  north  of  it,  had  the  same  result  on  the  occurrence  of  the  first 
storm,  although  the  indications  of  the  bank  being  less  disturbed  were 
previously  more  favorable.  A  report  stating  the  difficulties  experi- 
enced having  been  sent  to  the  Department,  authority  was  received  on 
June  21^  1893,  to  suspend  operations  temporarily  until  some  protective 
works  could  "be  devised. 

At  the  time  dredging  was  suspended  the  contractor  had,  under  bis 
contract,  removed  G,829  cubic  yjirds  of  material,  although  the  actual 
amount  was  much  greater.  The  cut  dredged  was  600  feet  long,  40 
feet  wide,  and  6  feet  deep,  and  has  undoubtedly  considerably  filled  in 
again. 

This  work  is  in  the  coHection  district  of  Delaware.  Wilmington  is  the  nearest 
port  of  entry^  at  which  the  amount  of  revenue  collected  daring  the  fiscal  year  ending 
June  30,  1892,  is  $14,368.14. 

AMOUNTS  APPROPRIATED. 

By  act  approved — 

March  3,  1879 $3,000 

June  14, 1880 4,0(X) 

March  3,  1881 3,500 

By  act  passed  Aujrust  2,  1B82 3,000 

By  act  of  August  11,  1^88 3,500 

By  act  approved  July  13,  1892 12,000 

Money  statement. 

Amount  appropriated  by  act  approved  July  13,  1892 $12, 000. 00 

June  30,  1893,  amount  expended  during  fiscal  year 1,089.38 

July  1, 1893,  balance  unexpended 10,910.62 

July  1,  1893,  outstanding  liabilities $80. 49 

July  1,  1893,  amount  covered  by  uncompleted  contracts 5, 201. 00 

5, 281. 49 

July  1, 1893,  balance  available i..      5,629.13 


'Amount  (estimated)  required  for  completion  of  existini;  project 12, 000, 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  J  nne30, 1895    12, 000. 00 
I  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 


Ab%iraci  of  proposals  for  dredffing  in  Mispillion  Hirer ^  DelatrarSf  recHved  and  opened  6y 

Gen,  IVilUam  F.  LSmithy  United  Stales  Agent 


No. 


Name  and  address  of  bidder. 


Time. 


1  Fmnlc  C.  Somers,  Camden,  N.  J 

2  ,  Chester  T.Caier.  Norfolk.  Va 

8  I  B.  G.  Railcv.  Vhiladelpbia  •  a 

4  !  American  l)redging  Co.,  Philadelpliia 


Commence. 


Apr.  15, 1R93 
Oct.  15.18M 
I)or.  1,1892 
Apr.    1,1803 


Complete. 


Got.  31,1893 
Deo.  31, 1894 
May  1,1893 
Jaly  81. 1893 


Prfce 
per  rnbio 

yard, 
meaanred 
in  place. 


OenU. 


1? 


Contract  with  Chester  T.  Caler. 


Commeroial  statistics  were  asked  for,  but  none  have  been  received. 
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H  7. 
IMPROVEMENT  OF  BROADKILN  RIVER,  DELAWARE. 

There  were  no  operationH  daring  the  fiscal  year  euding  June  30, 181i3, 
for  want  of  funds.  The  t)rigual  project  for  impro^  ement  was  made  in 
1871,  and  is  for  a  6foot  low-water  navigation  from  the  mouth  of  the 
river  to  Milton,  the  head  of  navigation,  and  for  a  new  entrance  pro- 
tected by  a  jetty,  at  an  estimated  cost  of  $80,447.  This  projectwas 
modified  in  1881  relative  to  the  entrance  and  estimate  reduced  to 
151,450.  The  channel  within  the  river  has  been  completed  in  accord- 
ance with  the  project  at  an  expense  of  $35,000,  which  was  the  total 
amoant  expended  at  the  close  of  the  fiscal  year  ending  June  30, 1892. 

The  amount  required  for  the  completion  of  the  existing  project  is'for 
the  improvements  at  the  mouth  of  the  river  as  designed  twenty  years 
ago.  In  viewof  the  projected  location, only  a  few  miles  below  theBroad- 
kiln,  of  the  outlet  for  the  inland  waterway  from  Chincoteague  Bay  to 
Delawaie  Bay,  a  possibility  has  lately  arisen  that  the  Broadkiln  can  be 
connected  with  the  waterway  at  much  less  cost  and  with  greater  ad- 
vantage to  both  than  if  the  existing  project  were  carried  out.  It  is 
recommended,  therefore,  for  the  present  not  to  appropriate  any  money 
for  a  new  entrance. 

This  work  is  in  the  coUcction  district  of  Delaware.  Wilmington  is  the  nearest 
port  of  entry,  at  which  tlio  amount  of  revenue  collected  during  the  fiscal  year  end- 
ing Jane  90, 1893,  is  ;^U,368.16. 

AMOUNTS  APPROPRIATED. 

By  aot  Approved — 

March  3,  1873 $10,000.00 

JnneU,  l>!^ 5,000.00 

March  3.  1881 5,000.00 

By  act  pa«»e<l  August  2,  18S2 5,000.00 

By  act  of  August  11, 1888 10,000.00 

Money  atateinenU 

(Amount  (estimated)  required  for  completion  of  existing  project $21, 500.00 

*  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(    harbor  acta  of  184iG  and  1867. 


H  8, 

IMPROVEMENT  OF  IXT.ANB    WATERWAY    FROM    CHINCOTEAGUE   BAY, 
VIRGINU,  TO  DELAWARE  BAY,  AT  OR  NEAR  LEWES,  DELAWARE. 

At  the  close  of  the  fiscal  year  ending  June  30, 1892,  the  appropria- 
tion  of  1 50,000  made  by  the  river  and  harbor  act  of  September  19, 1890, 
was  still  unavailable,  as  the  proviso  of  the  act,  that  the  right  of  way  is 
to  be  secured  without  cost  to  the  United  States,  had  not  yet  been  com- 
plied with.  Proceedings  for  the  condemnation  of  the  necessary  land 
between  Behoboth  Bay  and  Delaware  Bay  were  pending  at  the  time, 
and  on  June  25, 1892,  the  final  awards  made  by  the  commissioners  of 
the  State  of  Delaware  were  tendered  to  the  parties  in  interest.  All  of 
them  accepted  with  the  excei>tion  of  three,  who  received  slightly  in- 
ereased  damages  under  an  appeal  taken  to  the  court  of  the  State.  On 
September  10, 1892,  sundry  papers  received  from  the  State  authorities, 
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together  with  a  map  prepared  in  this  office  showing  the  condemned 
land,  were  submitted  to  the  Department*  and  on  !N'ovember  3  following 
the  Attorney-Gteneral  of  the  United  States  informed  the  Secretary  of 
War  that  in  his  opinion  a  valid  title  to  the  right  of  way  for  the  canal 
between  Rehoboth  Bay  and  Delaware  Bay  is  now  vested  in  the  United 
States.  The  strip  of  land,  including  several  supplementary  pieces  of 
ground  acquired  tor  constructive  purposes,  which  the  State  of  Dela- 
ware secured  for  this  section  of  the  inland  waterway  without  cost  to 
the  United  States,  comprises  an  area  of  286  acres,  for  which  in  the 
aggregate  $3,216  were  paid. 

The  river  and  harbor  act  of  July  13, 1892,  appropriated  $25,000  for 
continuing  improvement  and  directed  that  this  amount  be  expended 
between  Delaware  Bay  and  Indian  River  after  the  right  of  way  is 
secured  without  cost  to  the  United  States.  A  project  for  the  expendi- 
ture of  this  appropriation  and  the  one  of  $50,000  made  September  19, 
1890,  was  submitted  to  the  Department  on  January  10, 1893,  and  was 
approved.  The  project  divides  the  proposed  work  into  two  sections : 
The  first  is  dredging  a  4foot  channel  20  feet  wide  in  the  canal  and  bays 
situated  along  the  line  of  the  inland  waterway  between  Synepuxent 
Bay  and  Behoboth  Bay;  the  second  is  to. excavate  so  much  of  a  cut  20 
feet  wide  at  the  bottom  and  6  ieet  deep  at  the  adopted  mean  low  water 
as  can  be  made  with  the  available  funds  from  the  head  of  Behoboth  Bay 
toward  Lewes  Creek. 

Proposals  for  the  work  were  opened  March  2, 1893,  and  as  the  lowest 
bidder  recommended  for  acceptance  failed  to  sign  the  contract,  the 
work  was  readvertised.  On  May  18  proposals  were  again  opened,  but 
they  were  all  considered  too  high  and  were  rejected,  and  subsequently 
authority  was  received  to  readvertise  for  new  proposals  to  be  opened 
July  18,  1893. 

The  adopted  project  for  improvement  is  based  upon  a  survey  made  in 
1881.  The  original  report  recommended  a  channel  70  feet  wide  at  bot- 
tom and  6  feet  in  depth,  connecting  the  many  inland  bays  between 
Chincoteague  Bay  and  Delaware  Bay,  the  outlet  within  the  latter  bay 
to  be  at  or  near  Lewes,  Del.,  in  the  vicinity  of  the  Delaware  Break- 
water Harbor.  The  length  of  the  proposed  waterway  is  about  75  miles 
and  its  cost  was  estimated  at  $350,000.  The  project  was  modified  in 
1892,  the  width  of  the  proposed  channel  for  the  section  lying  between 
Behoboth  Bay  and  Delaware  Bay  having  been  reduccKl  to  20  feet  at 
the  bottom,  the  depth,  6  feet,  remaining  as  originally  proposed. 

At  the  close  of  the  fiscal  year  ending  June  30, 1892,  $67,932.87  had 
been  expended,  and  a  cut  had  been  made  20  feet  wide  and  4  feet  deep 
between  Little  Assawaman  Bay  and  Whites  Creek,  a  tributary  of 
Indian  Biver  Bay.  This  cut  is  about  4  miles  long  and  passes  across 
the  neck  of  land  dividing  these  bays. 

Three  temporary  wooden  bridges  over  the  cut  had  also  been  con- 
structed. The  opening  of  this  section  of  the  waterway  created  in  a 
limited  degree  a  local  commerce  upon  the  lower  bays  caiTied  on  by  ves- 
sels of  the  smallest  class. 

The  amount  asked  for,  if  appropriated,  will  be  expended  in  continu- 
ing the  excavation  for  a  cut  between  Behoboth  Bay  and  Delaware  Bay. 

AMOUNTS  APPEOPRIATED. 

By  act  approved — 

AngaHt5, 1886 $18,750 

August  11, 1><88 50,000 

September  19,1890 50,000 

July  13,1892 25,000 
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Money  statement. 

J0I7 1,1892,  balance  tinezpended. $50,817.13 

Amount  appropriated  by  act  approved  J  aly  13,1892 25,000.00 

75, 817. 13 
June  90^  1883^  amount  expended  daring  fiscal  year. . . . « 1, 249. 13 

■ 

Jalj  1, 1893y  balance  unexpended 74,568.00 

r  Amount  (estimated)  required  for  completion  of  existing  project 206, 250. 00 

J  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1895  100, 000. 00 
1  Submitted  in  compliance  witb  requirements  of  sections  2  of  river  and 
I     harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  orMarch  3, 1893. 


COM&IERCIAL  STATISTICS. 


There  has  been  no  change  in  the  commerce  and  navigation  since  last  annual  re* 
party  which  was  as  follows:  Total  receipts  and  shipments,  1,493  tons;  value,  $17,387; 
Bombei  of  Tesaels  using  the  waterway,  10;  aggregate  tonnage,  64. 


H  9. 

DCPBOVEMENT  OF  SUSQUEHANNA  RIVER  ABOVE  AND  BELOW  HAVRE  DE 

GRACE,  MD. 

There  were  no  operations  during  the  fiscal  year  ending  June  30, 1893, 
and  the  appropriation  of  $8,000  made  by  the  river  and  harbor  acts  of 
September  19^  1890,  and  July  13, 1892,  are  still  unexpended.  A  report 
upon  a  survey  of  this  river  above  Havre  de  Grace,  was  submitted 
I>eceniber  20, 1891,  with  estimates  for  a  new  project. 

Daring  the  past  winter  the  ice  was  unusually  heavy  in  the  Susque- 
hanna River  and  of  long  duration.  During  the  latter  part  of  January 
four  distinct  gorges  hskd  formed  at  the  mouth :  One  across  the  main 
channel,  opposite  Havre  de  Grace;  one  at  the  head  of  Watson  Island; 
m  third  on  the  eastern  bank  at  Mount  Ararat,  and  the  fourth  at  Port 
Deposit.  Above  this  town  the  ice  was  piled  30  feet  aboveJihe  ordinary 
level  of  the  river  and,  in  consequence,  all  the  islands  above  were  sub- 
merged, notwithstanding  the  fact  that  the  stage  of  water  was  very  low. 
The  gorges  disappeared  graduaUy  during  February  without  doing  much 
damage. 

The  original  project  for  improvement  above  and  below  Havre  de 
Grace  includes  the  making  of  a  15-foot  low- water  channel  below  the 
town  and  the  removal  of  the  shoal  on  the  west  side  of  the  channel  oppo- 
site Watson  Island  to  a  depth  of  8  feet  below  mean  low  water.  The 
channel  below  the  town  was  dredged  to  a  depth  of  12  feet  in  1885. 
The  recent  survey  showed  that  it  had  partially  shoaled  again.  The 
removal  of  the  eastern  bank  of  the  shoal  opposite  Watson  Island  has 
been  in  progress  since  1883,  and  is  done  to  prevent,  in  a  measure,  the 
formation  of  ice  gorges  at  or  near  the  town  of  Port  Deposit,  situated 
2^  miles  above  the  island.  About  $32,000  have  been  expended  in 
dredging  this  shoal,  resulting  in  some  temporary  relief,  but  the  recent 
survey  shows  that  the  area  dredged  has  resumed  nearly  its  original 
state  since  work  has  been  discontinued. 

Soaqnehanna  River  ia  in  the  ooUection  district  of  Baltimore,  wliich  is  the  nearest 
poit  of  entry.  The  amount  of  revenue  coUoctod  there  during  the  fiscal  year  ending 
JQBA  30, 1893.  U  $4,629,199.13. 
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AMOUNTS  APPROPRIATED. 

By  act  approved- 
August  30, 1852 $10,000 

Juue23,1866 .* 26,400 

July  11,  1870 12,000 

June  14,  1880 28,000 

March  3,  1881 1 15,000 

By  act  passed  August  2,  1882 25,000 

By  act  approved — 

July  5, 1884 20,000 

August  5, 1886 6.000 

By  act  of  August  11,  1888 10,000 

By  act  approved — 

September  19,  1890 4,000 

July  13,1892 4,000 

Money  statement. 

July  1, 1892,  balance  unexpended $4,094.69 

Amount  appropriated  by  act  approved  Jul}"  13,  1892 4, 000. 00 

8,094.69 
June  30,  1893,  amount  expended  during  fiscal  year 56. 32 

July  1, 1893,  balance  unexpended «, 038.37 

{Amount  (estimated)  required  for  annual  dredging 20, 000. 00 
Amount  that  can  beprofitably  expendediu  fiscal  year.ending  June  30, 1895    20, 000. 00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 


COMMERCIAL  STATISTICS. 


Beceij)U  and  shipments  for  year  ending  December  SI,  1892, 


Class. 


Coal  and  ice 

Lumber,  Rliingles,  and  timber.. 
Stone,  sand,  and  ground  tiint.. 

Fertilizers 

Hay  and  grain 

Canned  goods,  fibli,  barrels,  etc 
General  merobandise 

Total 


Tons. 

467, 16J 

15,  575 

12,400 

6,000 

1,274 

0.435 

32,73« 

Valae. 


11.335,924 
119, 175 

47,000 
120.  OOO 

27,100 
147. 400 
422. 875 


OvJL|  Do4 


2,219,474 


The  above  statistics  were  furnished  by  Messrs.  McCIenahan  and  Bro.,  and  includes 
the  commerce  at  Havre  de  Grace,  Perry  ville.  Port  Deposit,  French  to  wii,  Lapidum^ 
and  Conowingo. 


H  10. 

IMPROVEMENT  OP  NORTHEAST  RIVER,  MARYLAND. 

An  appropriation  of  $2,640  was  made  by  the  river  and  harbor  act  of 
July  13,  1892,  for  completing  improvement.  Proposals  for  dredging 
were  opened  on  October  7, 1892.  The  lowest  bid  was  received  from  the 
American  Dredging  Company,  of  Ehiladelphia,  with  whom  a  contract 
was  made  on  October  18, 1892,  at  the  price  of  llj  cents  i)er  cubic  yard, 
scow  measurement. 

Work  was  begun  on  April  13,  1893,  and  the  contract  completed  on 
May  2,  following.    The  number  of  cubic  yards  of  material  removed 
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under  the  contract  was  19,954.  The  length  of  the  channel  dredged  to 
a  width  of  75  feet  from  outside  and  across  the  bar  was  5,780  ieet,  and 
as  the  cut,  which  had  been  dredged  in  1891  to  a  width  of  40  feet  had^ 
with  the  exception  of  about  600  feet,  completely  filled  up  again,  it  be- 
came necessary  to  redredge  the  same,  which  the  available  funds  fortu- 
nately permitted.  The  channel  inside  the  bar  was  dredged  at  several 
points,  where  it  was  too  narrow,  to  60  feet  in  width  as  far  as  Davis 
Whuf.    This  completed  the  project. 

The  approved  project  adopted  in  1800  and  just  completed,  was  for  a 
channel  6  feet  deep  at  mean  low  water  75  feet  wide  across  the  bar  and 
60  feet  wide  in  the  river  proper  up  to  Davis  Wharf,  at  an  estimated 
cost  of  $5,140. 

Nothing  further  is  recommended. 

This  work  is  in  the  collection  district  of  Baltimore,  which  is  the  nearest  port  of 
cntiy.  The  amount  of  revenue  collected  there  during  the  fiscal  year  ending  June 
SO,  1S93,  is  $4,629,199.13. 

AMOUNTS  APPROPRIATED) 

By  act  Improved — 

June  10, 1872 i..  $10,000 

June  14, 1880 5,500 

September  19, 1890 2,500 

Jiilyia,1892 2,640 

Money  statement. 

July  1,1892,  balance  unexpended $61.63 

Amount  appropriated  by  act  approved  July  13, 1892 2, 640. 00 

2,701.63 
Jone  90, 1803;  amount  expended  during  fiscal  year .^ 2,7Q1.63 


AU^rmet  o/ propotaTi  for  dredging  tti  Northeast  River,  Maryland^  received  and  opened 
Oetober  57,  lS9t,  by  Qem.  William  F,  Smith,  United  States  Agent. 


Kame  and  addrew  of  bidder. 


Fkmak  CSomers.  Camden,  y.  J* 

Aiwifan  DradKing  Co..  Philadelphia,  Pa 
AtlM  Dredgi]i£  Co..  Wilmincton,  Del. . . . 

Cheater  T.Caler.  Norfolk,  Va 

lUltimora  Drodging  Co.,  Baltimore,  Md . . 


Time. 


Clommence. 


Oct. 

Nov. 

Sept. 

Sept. 

Sept. 


Complete. 


1.1893    Dec.  31,1893 

1. 1892  i  Deo.  15, 1892 

1. 1893  I  Dec.  31, 1893 
3,1893  Oct.  10,1893 


1,1893 


In    80  days 


Price  per 

cubic 

yard 

measured 

in  scows. 


Centt. 
18 

11* 
12 


lU 
121 


CoDtract  with  American  Dredging  Company. 


H  xz. 


IMPROVEMENT  OF  ELK  RIVER,  MARYLAND. 

An  appropriation  of  $5,000  was  made  by  the  river  and  harbor  act  of 
JuJy  13,  1892,  for  continuing  improvement.  Proposals  for  dredging 
were  opened  on  October  7, 1892.  The  lowest  bidder  was  Chester  T. 
Cakr,  of  Norfolk,  Va^  with  whom  a  contract  was  made  on  October  26, 
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1892,  at  the  price  of  9.9  cents  per  cubic  yard,  measured  in  place.  Opera- 
tions were  begun  on  May  6, 1893,  and  were  completed  on  June  30, 1893, 
following,  45,255  cubic  yards  of  material  having  been  removed.  The 
low  price  for  which  the  work  was  done  not  only  allowed  the  improving 
of  the  river  from  Morgan  Gut  to  the  clubhouse,  which  completed  the 
j)rqiect,  but  in  addition,  all  that  portion  of  the  river  dredged  in  1891 
from  the  county  bridge  to  Morgan  Gut  was  dredged  again,  as  about 
1  foot  of  shoaling  had  taken  place  since  that  time.  The  channel  at  the 
wharves  particularly  had  shoaled  more  than  that  farther  down  the 
river,  and  by  the  terms  of  -the  contract  the  material  excavated  there, 
5,377  cubic  yards,  had  to  be  taken  away  in  scows,  whereas  that  in  the 
other  portion  of  the  channel  was  deposited  upon  the  banks  of  the  river. 

The  approved  project  for  improvement  is  based  upon  a  survey  of  the 
river  made  in  1889,  and  provides  for  an  8-foot  channel  at  low  water 
from  the  bridge  at  Scott's  Wharf  to  deep  water  below  Cedar  Point.  The 
width  of  the  channel  is  to  be  100  feet  except  at  the  wharves,  where  it 
is  increased  to  the  existing  width  between  the  wharf  lines.  The  esti- 
mated cost  is  $24,000.  At  the  close  of  the  fiscal  year  ending  June  30, 
1892,  $8,904.23  had  been  expended  and  about  3,800  feet  of  the  proposed 
channel  had  been  completed,  beginning  at  the  bridge.  During  the 
past  fiscal  year  the  remaining  length  of  the  chtCnnel,  6,500  feet,  was 
dredged.  At  the  close  of  the  fiscal  year  there  existed  a  clear  channel 
100  feet  wide  and  8 J  feet  deep  from  the  bridge  to  Cedar  Point,  a  dis- 
tance of  2  miles,  covering  the  whole  extent  of  the  present  project  which 
therefore  can  be  reported  as  completed. 

Kothing  further  is  recommended. 

Elk  River  is  iu  the  collection  district  of  Baltimore,  which  is  the  nearest  port  of 
entry.  The  amount  of  revenne  collected  there  during  the  fiscal  year  ending  June 
90,  1893,  is  $4,629,199.13. 

AMOUNTS  APPROPRIATED. 

By  act  approved — 

June23,  1874 $5,000 

March  3,  1875 5,000 

June  14, 1880 10,000 

March  3.  1881 5,000 

By  act  passed  August  2,  1882 6,500 

By  act  approved — 

September  19,  1890 10,000 

July  13,  1892 , 5,000 

Money  statement. 

July  1, 1892,  balance  unexpended $1, 095. 77 

Amount  appropriated  by  act  approved  July  13,  1892 5, 000. 00 

6, 095. 77 
June  30,  1893,  amount  expended  during  fiscal  year 2, 599. 83 

July  1, 1893,  balance  unexpended 3,495.94 

Julyl,  1893.  outstanding  liabilities 2,980.48 

July  1, 1893,  balance  available 515.46 
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ih$inet  of  j^poMla  for  dredging  in  Elk  Rirery  Maryland,  received  and  opened  October 
7,  1892,  by  Gen.  William  F.  Smith,  United  States  Agent. 


VlL 


Kame  And  address  of  bidder. 


I 


1 
3 
S 
4 
S 
• 


Fnnk  CL  Somen.  Camden,  'S.J... 
Fred  L.  Somers,  Philadelphia,  Pa. 
Amerieaa  DredginK  Co*.  Philadelphia,  Pa .1  Dec.  15, 1892 


Time. 


Commence. 


Price  ^r 
cobio 
yard 

measured 


Complete,     inpi^. 


AtlM  Dredging  Co.,  AVilmingten,  Del I  Dec.   1,1893 

ChMlflr  T.Caler,  Norfolk,  Va May  25, 1893 

Baltimore  Dredging  Co.,  Baltimore,  Hd Aug.15,1893 


July  1, 1893    Nov.  30, 1893 

Ao '  Nov.    1,1893 

Feb.  15, 1893 


June  30, 1804 
Aug.  30, 1893 
60    worldng 
days. 


CenU. 
16 
11 

12i 


Contrmct  with  Chestw  T.  Caler. 


COMMERCIAL  STATISTICS. 


RecHpts  and  ehipmente. 


Class. 

Tons. 

Value. 

iMdpt: 

BoB&tNme  ash.  eoal,  oordwood,  etc 

18,072 
950 

t72.408 

SvlDhurifi acid  f^d  PAt^h  salts ■ 

8,750 

Total 

3,426 

81,248 

SUpmoito: 

Fertilisera 

2,000 
1,426 

60,000 

Gnfa  ^pd  bay 

32, 320 

Total • 

3,426 

82,320 

TMal rtoeiptfi  and  sbipmf^nts ,,.... 

17,448 

163, 574 

VeeseU  trading  in  Elk  River,  Maryland. 


Class. 

No. 

1 

3 

81 

2 

Aggregate 
tonnage. 

Draft. 

Trips. 

^. 

27 

124 

8,000 

63 

Feet. 

5 
61  to  74 
3   to7i 

6 

Pleasure  yacht. 
Whenever  required* 
By  charter. 
Do. 

Tqr^Mts 

^^mwrn 

Soeos 

■  'if"  *•••""••'""•"••""•*"*"*■•"*••"•*"•"•**""••• 

VeeseU  buHt  in  Elk  River,  Maryland, 


Class. 

No. 

Actual 
tonnage. 

Draft  when 

leaving 

yard. 

Calculated 

maximum 

draft. 

Bvnts  (voodca) 

18 

800 

Feet. 
21 

FeeL 
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The  above  statifltica  were  furnished  by  William  H.  Mackall,  of  the  Scott  Fertiliser 
Company,  Elkton,  Md.,  and  was  accompanied  by  the  following  letter : 

Elkton,  Mi>.y  .Tiiiie  14^  189S. 

Dear  Sir  :  I  inclose  the  report  of  the  commerce  of  Elk  River  for  the  year  ending 
May  31.  It  is  as  fall  as  I  have  the  data  to  make  it.  I  think  there  has  been  some- 
what more  trade  by  water  than  appears  in  this  report,  bat  I  have  no  means  of  find- 
ing exactly  how  mach. 

The  trade  of  the  npper  part  of  this  river  is  confined  chiefly  to  the*8ingerly  Pulp 
and  Paper  Company  and  the  Scott  Fertilizer  Company.  They  coold  not  carry  on 
their  business  wlthont  water  facilities. 

The  Singerly  Company  employ  at  their  two  mills  something  ove^  300  men.  The 
Scott  Company  about  40  in  tlieir  busy  season,  the  late  summer;  not  so  many  during 
the  remainder  of  the  year. 

Before  the  Government  made  the  improvement  (in  1873, 1  think)  the  Singerly  palp 
and  pai>er  mill  was  not  even  thought  of,  and  the  original  firm  of  the  Scott  Brothers 
was  doing  a  small  business  by  rail,  so,  ydn  see,  the  **  commercial  statistics  "  do  not 
fully  show  the  benefits  derived  from  these  appropriations.  There  has  also  been 
established  a  few  years  ago  a  yard  for  building  lar^e  barges,  where  they  employ 
from  75  to  100  men.  The  population  of  our  town  has  increased  largely,  and  also  the 
value  of  property  and  the  general  business  of  the  community. 

I  trust  you  may  be  able  to  make  a  favorable  report  to  the  Department  upon  the 
general  beneficial  results  of  the  work. 
Yours,  truly, 

Wk.  H.  Mackaix. 

Qen.  William  F.  Smith. 


H  12. 

IMPROVEMENT  OF  FAIRLEE  CREEK,  MARYLAND.. 

There  were  no  operations  during  the  fiscal  year  ending  June  30, 1893, 
no  appropriation  having  been  made  by  Congress  in  the  river  and  har- 
bor bUI  approved  July  13, 1892. 

The  project  adopted  in  1888  embraces  the  dredging  of  a  channel  100 
feet  wide  and  7  feet  deep  at  mean  low  water  across  the  bar  at  the 
mouth  and  up  the  ereekfor  a  distance  of  about  2J miles;  also  thedredging 
of  a  turning  basin  at  the  upper  end  of  the  proposed  channel  if  a  certain 
wharf  should  be  built  there  before  the  channel  is  completed.  The  total 
estimated  cost  of  the  improvement  is  $15,558.  The  above  wharf  has 
not  yet  been  built,  and  no  appreciable  increase  in  the  commerce  of  the 
creek,  which  has  always  been  very  limited,  has  been  noted  since  im- 
provements were  begun. 

The  amount  asked  for,  if  appropriated,  will  be  expended  in  complet- 
ing the  channel  inside  the  creek. 

Fairleo  Creek  is  in  the  collection  district  of  Baltimore,  which  is  the  nearest  port 
of  entry.  The  amount  of  revenue  collected  there  during  the  fiscal  year  ending  June 
30, 1893,  is  $4,629,199.13. 

▲MOUNTS  APPROPRIATED. 

By  acts  of— 

August  11, 1888 $5,000 

September  19,  1890 6,000 

Money  statemenU 

July  1, 1892,  balance  unexpended $22.47 

Jane  30, 1893;  amount  expended  during  fiscal  year 22. 47 

(Amount  (estimated)  required  for  completion  of  existing  project 5, 558. 00 
Amount  that  can  be  profitably  expended  in  fiscal  vear  ending  June  30, 1895      5, 558. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  ciWl  act  of  March  3, 1893. 
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head  of  the  river  are  situated  two  extensive  wharves,  owned  by  the 
Choptank  Steamboat  Company  and  the  Maryland  Steamboat  Com- 
pany, respectively.    The  average  rise  of  tide  is  1.7  feet. 

This  river  has  previously  been  under  improvementby  the  General  Gov- 
ernment, (6,000  having  been  expended  between  the  years  187^and  18S1 
in  dredging  a  channel  76  feet  wide  and  7  feet  deep  at  low  water  from 
the  mouth  to  Secretary  Landing,  at  the  head  of  the  river.  Previously, 
in  1877,  private  parties  had  expended  about  $6,000  in  straightening 
and  deepening  the  channel. 

A  survey  of  this  river  was  made  in  accordance  with  the  requirements 
of  the  river  and  harbor  act  of  September  19, 1890,  and  the  report,  with 
estimates  for  its  improvement,  is  printed  in  the  Annual  Report  of  the 
Chief  of  Engineers  for  1891,  pp.  1218-1221.  The  plan  of  improve- 
ment therein  proposed  is  the  dredging  of  a  channel  100  feet  wide  and 
10  feet  deep  at  mean  low  water  from  the  ipfoot  depth  in  the  Choptank 
Biver  to  the  wharves  at  Secretary  Landing,  at  an  estimated  cost  of 
$18,600. 

The  project  was  adopted  in  1892,  an  appropriation  of  $6,000  being 
made  by  Congress  for  beginning  work.  Proposals  for  dredging  were 
oX)ened  October  7,  1892.  The  lowest  bidder  was  Chester  T.  Caler, 
of  Korfolk,  Ya.,  with  whom  a  contract  was  made  on  October  26, 1892, 
at  the  price  of  10  cents  per  cubic  yard,  measured  in  scowSj  Operations 
were  begun  on  December  8, 1892,  and  were  much  delayed  by  the  fol- 
lowing severe  winter.  The  contract  was  completed  on  March  28, 1893, 
53,811  cubic  yards  of  sand  and  mud  having  been  removed.  Beginning 
in  the  Choptenk  River,  4,400  feet  of  the  approved  channel  were  com- 
pleted, the  width  having  been  increased  at  one  sharp  turn  to  150  feet. 
Upon  request  of  one  of  the  steamboat  companies,  a  certain  portion  of 
the  proposed  turning  basin  at  the  wharves  was  also  dredged  to  a  depth 
of  10  feet  to  give  more  room  for  the  large  steamers  landing  there.  The 
work  done  has  removed  some  of  the  most  serious  obstacles  that  pre- 
vented the  steamers  from  entering  the  river  during  low  tides  and  high 
winds. 

It  is  proposed  to  expend  the  amount  asked  for,  if  appropriated,  in 
dredging  the  remaining  length  of  the  approved  channel. 

Warwick  River  is  in  the  collection  district  of  Baltimore,  which  is  the  nearest  port 
of  entry.  The  amount  of  revenue  collected  there  daring  the  fiscal  year  ending  June 
30, 1893,  is  $4,629,199.13. 

AMOUNT  APPROPRIATED. 

By  act  approved  July  13, 1892 $6,000 

Money  statement 

Amount  impropriated  by  act  approved  July  13, 1892 $6, 000. 00 

July  30, 1^,  amount  expended  during  fiscal  year 5, 991. 23 

July  1, 1893,  balance  unexpended 8.77 

{Amount  ^estimated)  required  for  completion  of  existing  project 12, 600. 00 
Amount  uiat  can  bepron  tabl^  expended  in  fiscal  year  ending  June  30, 1895      6, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 
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Ah8tr<ict  of  proposals  for  dredging  in  Cheater  BiveTy  Maryland,  received  and  opene\ 
October  17, 189S,  by  Gen.  William  F,  Smith,  United  States  Agent. 


No. 


1 
2 
3 


Name  and  address  of  bidder. 


Time. 


Commenoe. 


Ameritan  Dredging  Co.,  Philadelphia.. 
Atlas  Uredginff  Co.,  Wilmington,  Del.. 
Baltimore  Dredging  Co.,  Baltimore,  Hd 


Complete. 


Price 
percubi 

yard 

mea*«urei 

in  place 


I-- 


Jiilv  1, 1893  i  July  31, 18B3 
Mar.  1,1894  June30,l894 
July  20, 1893  j  In  40  work- 
ing days. 


CenU. 


1 
I 
1 


Contract  with  American  Dredging  Company. 


COMMERCIAL  STATISTICS. 

Receipts  and  shipments. 


Class. 


Beceipts : 

Fertilizers 

General  merchandise 

Totals 

Shipments : 

Grain 

General  merchandise 

Total 

Tot«l  receipts  and  shipments 


Tons. 

Yalae. 

• 

407 
343 

919. 8<;i 
17,  i:* 

840  • 

37, 031 

2,678 
292 

«6. 9:}l 
14.  Gi^ 

2,970 

81,!>3J 

3, 810  I      118,  56J 


Vessels  tradi 

ng  in  Chester  Siver,  Maryland, 

Class. 

No. 

1 

Aggregate 
tonnage. 

Draft.                                          Trips. 

Steamers  -t.....t.....t 

869 

Feet. 

i 

The  above  statistics  were  famished  by  Mr.  George  Warfield,  president  of  th< 
Chester  River  Steamboat  Company,  and  accompanied  by  the  following  letter: 


LETTER  OF  MR.  GBORQB  WARFIELD. 


Baltimore,  Jnne  IS,  189S. 

Dear  Sir:  •  •  •  No  new  lines  have  been  established.  This  company  hai 
acquired  since  the  beginning  of  the  Governmental  work  property  to  the  amount  o; 
above  $20,000  at  Crumpton  and  beyond,  and  just  as  soon  as  the  work  is  completec 
sufficiently  will  send  steamer  to  Kirby  Landing  and  beyond. 

We  estimate  that  the  result  of  steamboat  navigation  regularly  to  Cmmpton  anc 
beyond  will  be  a  saving  in  freight  rates  of  about  20  per  cent  on  farm  products,  anc 
probably  25  per  cent  general  merchaiulise.  The  saving  of  expense  to  the  travuliuG 
public  will  be  very  great,  the  steamboat  fare  being  much  leas  than  half  of  what  il 
charged  to  go  Baltimore  from  Millington,  and  this  ditlerence  increasing  ftrom  pointi 
south  and  east  of  Millington.  Of  course  the  steamboat  accommodations  do  no1 
obtain  throughout  the  year,  but  as  soon  as  the  contemplated -improvements  are  com 
pie  ted  steamboat  facilities  will  be  given  regularly. 
Yours,  truly, 

Geo.  Warfield, 

Gen.  William  F.  Smith. 
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H  14. 
niPROVEMEXT  OF  CHOPTAXK  RIVER,  MARYLAND. 

At  tbe  beirinning  of  the  past  fiscal  year  a  contract  had  been  mnde 
(k^t  the  expeoditore,  in  dredging,  of  the  appropriation  of  $7,500  made 
by  the  river  and  harbor  act  of  September  19,  1890.  Operations  were 
\^izan  CD  Jnly  16, 1892,  and  were  completed  on  October  8, 1892,  42,021 
cabic  yards  of  material  having  been  removed  nnder  the  contract.  £x- 
<«pt  far  a  distance  275  feet,  where  the  width  and  depth  of  the  channel 
vere  sufficient,  the  channel  previously  dredged  was  widened  to  the  ap- 
proved wi<lth  of  75  feet  and  deepened  to  7^  feet  at  mean  low  water 
trom  the  wharf  at  Greensboro  to  a  i>oint  8,705  feet  below. 

The  river  and  harbor  act  of  July  13,  1892,  appropriated  $3,000  for 
(tmtinaing  improvement.  Proposals  for  dredging  were  oi>ened  October 
7, 1^92,  and  the  lowest  bidder  was  Chester  T.  Caler,  of  Norfolk,  Va., 
vith  whom  a  contract  was  made  on  October  15, 1892,  at  the  price  of 
10  tents  per  cubic  yard,  measured  in  place.  Work  was  begun  on  Octo- 
ber 15,  and  the  contract  completed  December  8, 1892.  The  number  of 
cQbic  yards  of  material  removed  under  this  contract  was  28,517.  The 
Tork  wasdone  at  several  shoals  between  a  point  l,i05  feet  below  Doutys 
Landing  and  a  point  2,000  feet  below  the  Brick  Mills,  a  distance  of 
L^IUO  feet.  The  actual  length  of  channel  cut  was  6.365  feet,  and  the 
defith  made  throughout  was  li  feet  at  mean  low  water. 

There  now  exists  a  channel  not  less  than  75  feet  wide  and  7^  feet 
(irtfp  between  Greensboro  and  the  Brick  Mills,  a  distance  of  atiout  4 
llik^.  The  remaining  4  miles,  to  Denton,  have  partly  been  improved 
\y  dredging  the  channel,  where  needed,  to  a  depth  of  5  and  6  feet  and 
V  deoing  it  to  about  40  feet.  This  section  remains,  therefore,  to  be 
dxi^  to  the  proiH>sed  width  and  depth,  75  feet  and  8  feet,  respec1>- 
irdT. 

The  object  of  this  improvement,  which  has  been  carried  on  since  1881, 
i^  to  make  an  8-foot  low- water  navigation  between  the  towns  of  Den- 
ti«  and  Greensboro,  the  width  of  the  channel  to  be  75  feet.  The  esti- 
aated  cost  of  the  improvement  is  $79,000.  At  the  close  of  the  fiscal 
Tesir  ending  June  30,  18d2«  $37.71*5^^  had  been  expended  in  making 
tbe  channel  thniugfaout  between  5  and  8  feet  deep  and  from  30  to  40 
i^t  vide.  Shortly  after  the  main  obstructions  had  been  removed,  in 
1*^T.  steamboat  navigation  with  Baltimore  was  e>tablLshed,  and  since 
^t  time  commerce  £is  steadily  increased. 

It  tf  proposed  to  expend  the  amount  asked  for,  if  appropriated,  in 
^^^og  the  exb^ting  channel  to  the  full  depth  and  width,  in  accord- 
'KY  wiUi  the  original  project. 

This  vork  is  in  the-  oollrctian  divtiiet  of  Baltimore,  which  1«  the  nearest  port  of 
'stn*-   The  amoaiit  of  rercaiie  coUectrd  there  dorm::  the  £&ea2  year  ending  Juhjo 

AMOVyrS  AFFKOPKIATKD. 


w 
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Money  statement 


July  1, 1892,  balance  unexpended $7, 204. 7i 

Amount  appropriated  by  act  approved  July  13, 1892 3, 000.  Oi 

10. 204.  Ta 
June  30, 1893,  amount  expended  during  fiscal  year 10,2O4.7J 

Amount  (estimated)  required  for  completion  of  existing  project 20. 000.  (X 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  J  une  30, 1895  10, 000.  Ok 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 


Abstract  of  proposaU  for  dredging  in  Choptank  Biver,  Maryland,  received  and  opened 
October  7,  i89B,  by  Gen,  mUiam  F.  Smith,  United  States  Agent, 


Ka 


1 

s 

8 

4 


Name  and  address  of  bidder. 


Fred.  L.  Somen,  Philadelphia,  Pa 

American  Dredjring  Co.,  Fhlladelphia)  Pa 

Cheater  T.  Caler,  Norfolk,  Va 

Baltimore  Dred^g  Co.,  Baltimore,  Md  ... 


Time. 


Commence. 


Apr.    1,1893 
Feb.  16,1883 


July   1,1893 


Complete. 


July  1,1^3 
Mar.  31, 1893 
Dec.  1, 1892 
In  40  work> 
iag  days. 


Price  pa 

cubic 

yard, 

measured 

in  place. 


Cents. 
12 
13 
10 


Contract  with  Chester  T.  Caler. 


COMMERCIAL  STATISTICS. 


Beceipts  and  shipments. 


Class. 

Beoeipts: 

Fertilisers,  Inmber,  and  shingles 

General  merchandise 

Total 

Shipments : 

Coal  and  railroad  ties 

Bricks  and  canned  goods 

Grain 

General  merchandise 

Total 

Grand  total 


Tons. 


2,013 
150 


2,163 


163 

12,741 

1,329 

100 


14,333 


16,496 


Valne. 


$30,775 

6,0OC 


36,778 


5.10( 
64.irW 
28.53: 

4,0U<] 


101, 66S 
138,444 


Vessel  trading  to  Greensboro,  Md, 


Class. 

No. 

1 

Aggregate 
tonnage. 

Trips. 

Steamer  --  -r.,,T.-.rT ...rr..... 

176 

Weekly. 

The  above  statistics  were  fnruished  by  Capt.  D.  S.  Brock  way,  Greensboro,  Md. 
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H  15. 
IMPROVEMENT  OP  LA  TRAPPE  RIVER,  MARYLAND. 

La  Trappe  River,  formerly  named  Dividing  Creek,  is  in  the  lower 
Mction  of  Talbot  County,  Eastern  Shore  of  Maryland,  and  is  a  small 
tidal  tributary  of  the  Choptank  Eiver^  about  3  miles  long.  The  chan- 
nel within  the  river  proper  is  fairly  straight,  and  has  a  least  depth  of 
8  feet  at  mean  low  water;  the  channel  at  the  mouth,  however,  is  seri- 
oudy  obstructed  by  two  interlocking  bars,' which  make  navigation  in 
ittormy  days  and  during  low  tides  very  difficult.  The  average  rise  of 
the  tide  is  1.5  feet. 

Daring  the  years  1884  and  1889  the  citizens  of  the  adjoining  country 
interested  in  the  commerce  of  the  river  expended  a  total  of  $5,333.50 
in  the  improvement  of  the  mouth  and  at  Trappe  Lauding,  which  is  sit- 
uated at  the  head  of  the  river. 

A  survey  of  this  river  was  made  in  accordance  with  the  require- 
ments of  the  river  and  harbor  act  of  September  19,  1890,  and  the  re- 
port^ with  estimates  for  its  improvement,  is  printed  in  the  Annual  Be- 
port  of  the  Chief  of  Engineers  for  1891,  pp.  1215-1218.  The  plan  of 
improvement  therein  proposed  is  for  a  channel  150  feet  wide  and  11 
feet  d««p  at  mean  low  water  across  the  bar  at  the  mouth,  and  to  dredge 
the  existing  channel  inside  the  river  where  needed  to  a  width  of  75 
feet  and  to  a  depth  of  8  feet  at  mean  low  water  from  the  mouth  to 
Trappe  Landing.    The  estimated  cost  of  the  improvement  is  $7,250. 

The  project  was  adopted  in  1892,  an  appropriation  of  $2,500  being 
made  by  Congress  for  beginning  work.  Proposals  for  dredging  at  the 
mouth  of  the  river  were  opened  October  7, 1892,  and  the  lowest  bidder 
was  Chester  T.  Caler,  of  l^orfolk,  Ya.,  with  whom  a  contract  was  made 
on  October  27, 1893,  at  the  price  of  10  cents  per  cubic  yard,  measured 
in  seows.  Operations  were  begun  on  April  6, 1893,  and  were  completed 
on  the  28th  of  the  same  month,  20,000  cubic  yards  of  material,  consist- 
ing of  sand,  mud,  and  marl  having  been  removed.  The  result  was  a 
rhannel  across  the  bar  at  the  mouth  100  feet  wide  and  11  feet  deep  at 
mean  low  water  much  straighter  than  the  old  channel,  which  was  very 
tortuous. 

It  is  proposed  to  expend  the  amount  asked  for,  if  appropriated,  in 
completing  the  project. 

L»  Tnppe  River  is  in  the  collection  difitrict  of  Baltimore,  which  is  the  nearest 
port  of  entry.  The  amonnt  of  reyenuo  collected  there  during  the  fiscal  year  ending 
inaeaO,  IgBS,  is  $4,629,199.13. 

AMOUNT  APPROFRIATBD. 

By aei approred  July  13^  1892 $2,500 

Maneg  statement 

inoont  approprUted  by  mot  approved  July  13, 1892 $2,500.00 

June  90, 1893,  amount  expended  during  fiscal  year 2,496.30 

inly  1, 1893,  balance  unexpended 3.70 

IAaumnt  (estimated)  reqniretTfor  completion  of  existing  project.' 4, 750. 00 
Affloont  Uia  t  can  be  profitably  expended  in  fiscal  year  ending  .1  nne  30, 1895      4, 750. 00 
Sabmitted  in  compuance  with  requirements  of  sections  2  of  river  and 
harbor  acta  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 
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Money  statement 


Jnly  1, 1892,  balance  nnezpended $7,204. 

Amount  appropriated  by  act  approved  Jnly  13, 1892 3,  UOi) 


Jane  30;  1893,  amount  expended  daring  fiscal  year 


10,2(4 
10, 204 


'Amonnt  (estimated)  required  for  completion  of' existing  project 20.0(Hi 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  J  one  30, 1893  10,  OOQ 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 


Ahsiract  of  vroposaU  far  dredging  in  Choptank  River,  Maryland,  received  and  op 
October  7,  189i,  by  Gen.  WiUiam  F.  SmUh,  United  States  Agent. 


No. 


1 

s 

8 

4 


Name  and  addreM  of  bidder. 


Fred.  L.  Somen,  Philadelphia,  Pa 

American  Dredjring  Co.,  l*hiladelphia,  Pa 

Chester  T.  Caler,  Norfolk,  Va 

Baltimore  Dredgiug  Co.,  Baltimore,  Md  . . . 


Tim& 


Commeoce. 


Apr.    1,1893 
Feb.  16,1883 


July    1,1883 


Complete. 


Jnly  1,1283  I 
Mar.  31, 1893  I 
Deo.    1,1892 
In  40  work- 
ing days. 


Pric 

oil 

ys 

mea 

in  I 


Contract  with  Chester  T.  Caler. 


COMMBRCIAL  STATISTICS. 


Eeceipts  and  shipmenti. 


Class. 


Beceipts : 

Fertilisers,  Inmber,  and  shingles. 
General  merchandise 


Total 


Shipments : 

Coal  and  railroad  ties. . . . 
Bricks  and  canned  goods 

Grain 

General  merchandise 


Total 

Grand  total 


Tons. 


2,013 
150 


2,163  I 


14,333  I 


IS.  496 


Veeael  trading  to  Crreeneboro,  Md* 


Class. 

No. 
1 

Aggregate 

touna^ce. 

Steamer  t.. 

175 

'W 

«The  above  statistics  were  furnished  by  Capt.  D.  S.  Brockway,  Greensboro^ 
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H  15. 

IMPROVEMENT  OP  LA  TRAPPE  RIVER,  MARYLAND. 

La  Trappe  Eiver,  formerly  named  Dividing  Creek,  is  in  the  lower 
section  of  Talbot  County,  Eastern  Shore  of  Maryland,  and  is  a  smaU 
tidal  tributary  of  the  Choptank  River^  about  3  miles  long.  The  chan- 
nel within  the  river  proper  is  fairly  straight,  and  has  a  least  depth  of 
8  feet  at  mean  low  water;  the  channel  at  the  mouth,  however,  is  seri- 
ously obstructed  by  two  interlocking  bars,'wliich  make  navigation  in 
stormy  days  and  during  low  tides  very  difficult.  The  average  rise  of 
the  tide  is  1.5  feet. 

During  the  years  1884  and  1889  the  citizens  of  the  adjoining  country 
interested  in  the  commerce  of  the  river  expended  a  total  of  $5,333.50 
in  the  improvement  of  the  mou'th.and  at  Trappe  Lauding,  which  is  sit- 
uated at  the  head  of  the  river. 

A  survey  of  this  river  was  made  in  accordance  with  the  require- 
ments of  the  river  and  harbor  act  of  September  19,  1890,  and  the  re- 
port, with  estimates  for  its  improvement,  is  printed  in  the  Annual  Re- 
port of  the  Chief  of  Engineers  for  1891,  pp.  1215-1218.  The  plan  of 
improvement  therein  proposed  is  for  a  channel  150  feet  wide  and  11 
feet  d(3ep  at  mean  low  water  across  the  bar  at  the  mouth,  and  to  dredge 
the  existing  channel  inside  the  river  where  needed  to  a  width  of  76 
feet  and  to  a  depth  of  8  feet  at  mean  low  water  from  the  mouth  to 
Trappe  Landing.    The  estimated  cost  of  the  improvement  is  $7,250. 

The  project  was  adopted  in  1892,  an  appropriation  of  $2,500  being 
made  by  Congress  for  beginning  work.  Proposals  for  dredging  at  the 
mouth  of  the  river  were  opened  October  7, 1892,  and  the  lowest  bidder 
was  Chester  T.  Caler,  of  Norfolk,  Va.,  with  whom  a  contract  was  made 
on  October  27, 1892,  at  the  price  of  10  cents  per  cubic  yard,  measured 
in  scows.  Operations  were  begun  on  April  6, 1893,  and  were  completed 
on  the  28th  of  the  same  month,  20,000  cubic  yards  of  material,  consist- 
ing of  sand,  mud,  and  marl  having  been  removed.  The  result  was  a 
channel  across  the  bar  at  the  mouth  100  feet  wide  and  11  feet  deep  at 
mean  low  water  much  straighter  than  the  old  channel,  which  was  very 
tortuous. 

It  is  proposed  to  expend  the  amount  asked  for,  if  appropriated,  in 
completing  the  project. 

La  Trappe  River  is  in  the  oollection  district  of  Baltimore,  which  is  the  nearest 

Sort  of  entry.    The  amount  of  rerenno  collected  there  daring  the  fiscal  year  ending 
nne  30, 1093,  is  $4;629,199.13. 

AMOUNT  APPROFRIATBD. 

By  act  approved  July  13,  1892 $2,500 

Money  statement 

Amount  appropriated  by  act  approved  July  13, 1892 $2,500.00 

June  30, 1893,  amonnt  expended  during  fiscal  year 2, 496. 30 

July  1, 1893,  balance  unexpended 3.70 

f  Amount  (estimated)  reqnired*for  completion  of  existing  project.* 4, 750. 00 

Amount  thatcan  be  profitably  expended  in  fiscal  year  enmng  June  30, 1895  4, 750. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 
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Ahetract  of  proposals  for  dredging  in  Latrappe  Hirer,  Mar  if  1  and  j  received  and  opened 
October  7,  189£j  by  Gen.  William  F.  Smith,  United  States  Agent. 


No. 


1 
2 
8 

4 
5 


Kamo  and  address  of  bidder. 


Fred  L.  Somers,  Philadelphia,  Pa 

American  Dredging  Co.,  Philadelphia,  Pa 

Atlas  Dredging  Co.,  Wilmington,  Del 

Chester  T.  Caler,  Norfolk,  Vo 

Baltimore  Dredging  Co.,  Baltihxore,  Md .. 


Time. 


Commence. 


Feb.  1,1893 
Apr.  1,1893 
June  1.1893 
Apr.  5,1893 
Jun^lS,  1893 


Price 

per  cubic 

3'ard, 

measured 


Complete,     ™«*«""- 


Mar.  30. 1893 
Apr.  30, 1893 
June  30, 1893 
May  13, 1893 
4  9  working 
daya. 


Cent*. 

13 
14 
16 
10 
12i 


Contract  with  Chester  T.  Caler. 


OOMMBRCIAL  STATISTICS. 


Seceipts  and  ahipmenta; 


Class. 


Beceipts : 

Cord  wood,  coal,  hides,  railroad  ties,  and  ice 

Bricks,  fertilizers,  lionr,  furniture,  etc 

Butter,  cattle,  eggs,  grain,  hay,  etc 

Greneral  merchandise 

Total 

Shipments : 

Coal,  cord  wood,  and  building  sand 

Brlcka,  carriages,  fertilizers,  lumber,  etc  . . . 

Butter,  cattle,  eggs,  grain,  poultry,  etc 

General  merohanuise 

Total 

Total  receipts  and  shipments 


Tons. 


2,850 
6.774 
8,727 
4«0C0 


19,851 


3,600 
4,738 
7,405 
4,X)00 


19, 743 


39,094 


Value. 


$13,900 

67,  f.00 

202,  *J00 

160,000 


443.600 


8,750 

60,  0(K) 

225,100 

160,000 


453.  S50 


897,450 


Steamers  . 
Schooners 
Sloops  — 


Vessels  trading  in  Latrappe  Eivcr,  Maryland. 


Class. 


No. 


2 

4 
100 


Aggregate 
tonnage. 


600 

820 

1,300 


Draft 


Feet, 


10 
7 
5 


Trips. 


DaUy. 
Charter. 
Oyster  boats. 


The  above  statistics  were  furnished  by  Capt.  C.  C.  Wheeler,  Wheeler's  Line 
Steamers,  Maryland. 


H  i6. 


IMPROVEMENT  OF  WARWICK  RIVER,  MARYLAOT). 

Warwick  River,  formerly  Secretary  Creek;  is  a  small  tidal  tributary 
of  the  Cboptank  River  in  Dorchester  County,  Eastern  Shore  of  Mary- 
land, and  is  aboat  2  miles  long.  Tlie  width  at  the  entrance  is  about 
1,000  feet,  within  tlie  river  it  varies  between  200  and  600  feet.    At  the 
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bead  of  the  river  are  situated  two  extensive  wharves,  owned  by  the 
Choptank  Steamboat  Company  and  the  Maryland  Steamboat  Com- 
pany, respectively.    The  average  rise  of  tide  is  1.7  feet. 

This  river  has  previously  been  under  improvementby  the  General  Gov- 
enunent,  $6,000  having  been  expended  between  the  years  187^and  18S1 
in  dredging  a  channel  76  feet  wide  and  7  feet  deep  at  low  water  from 
the  month  to  Secretary  Landing,  at  the  head  of  the  river.  Previously, 
in  1877,  private  parties  had  e:(pended  about  $6,000  in  straightening 
and  deepening  the  channel. 

A  survey  of  this  river  was  made  in  accordance  with  the  requirements 
of  the  river  and  harbor  act  of  September  19, 1890,  and  the  report,  with 
estimates  for  its  improvement,  is  printed  in  the  Annual  Eeport  of  the 
Chief  of  Engineers  for  1891,  pp.  1218-1221.  The  plan  of  improve- 
ment therein  proposed  is  the  dredging  of  a  channel  100  feet  wide  and 
10  feet  deep  at  mean  low  water  from  the  IQ-foot  depth  in  the  Choptank 
Kiver  to  the  wharves  at  Secretary  Landing,  at  an  estimated  cost  of 
118,600. 

The  project  was  adopted  in  1892,  an  appropriation  of  $6,000  being 
made  by  Congress  for  beginning  work.  Proposals  for  dredging  were 
opened  Octol^r  7,  1892.  The  lowest  bidder  was  Chester  T.  Caler, 
of  Norfolk,  Va.,  with  whom  a  contract  was  made  on  October  26, 1892, 
at  the  price  of  10  cents  per  cubic  yard,  measured  iu  scows^  Operations 
were  begun  on  December  8, 1892,  and  were  much  delayed  by  the  fol- 
lowing severe  winter.  The  contract  was  completed  on  March  28, 1893, 
53,811  cubic  yards  of  sand  and  mud  having  been  removed.  Beginning 
in  the  Choptank  Biver,  4,400  feet  of  the  approved  channel  were  com- 
pleted, the  width  having  been  increased  at  one  sharp  turn  to  150  feet. 
Upon  request  of  one  of  the  steamboat  companies,  a  certain  portion  of 
the  proposed  turning  basin  at  the  wharves  was  also  dredged  to  a  depth 
of  10  feet  to  give  more  room  for  the  large  steamers  landing  there.  The 
work  done  has  removed  some  of  the  most  serious  obstacles  that  pre- 
vented the  steamers  firom  entering  the  river  during  low  tides  and  high 
winds. 

It  is  proposed  to  expend  the  amount  asked  for,  if  appropriated,  in 
dredging  the  remaining  length  of  the  approved  channel. 


River  is  in  the  collection  district  of  Baltimore,  which  is  the  nearest  port 
ef  SBtiT.  The  amount  of  reyenne  collected  there  during  the  fiscal  year  ending  June 
30, 180S,  is  94,629,199.13. 

AMOUNT  APPROPRIATED. 

By  set  approved  July  13, 1892 $6,000 

Money  statement 

ABoant  nroropriated  by  act  approved  July  13, 1892 $6,000.00 

Jsly  30^  1863,  amount  expended  during  fiscal  year 5, 991. 23 

July  1, 1883,  balance  unexpended 8.77 

iAsMNmt  ^Bstimated)  required  for  completion  of  existing  project 12, 600. 00 
AuMraiii  toat  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1895      6, 000. 00 
Sabmitted  in  oompliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

EHO  M 77 
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Abstract  of  proposals  for  dredging  in  Warwick  Hirery  Maryland^  received  and  opened  Oeto^ 
her  7,  1892,  by  Gen,  William  F,  S^nith,  United  States  Agent, 


No. 


1 
2 
3 

4 
5 


Name  and  address  of  bidder. 


Fred  L.  Somers,  Philadelphia,  Pa 

American  Dredging  Co.,  Philadelphia,  Pa 

Atlas  Dredging  Co.,  Wilmington,  Del 

Chester  T.  Galer,  Norfolk,  Va 

Baltimore  Dredging  Co.,  Baltimore 


Tima 


Commence. 


Complete. 


Oct. .  25, 1892  Jan.  31, 1893 
May  1 ,  1893  June  30, 1893 
Jniie  1, 1893  |  Sept  1,1893 
June  10, 1803  ;  Apr.  1, 1894 
June  15, 1893  •  In  60  work- 
I     ing  days. 


Price 
per  cnbio 

yard 

measared 

in  place. 


Cent9. 

10* 
12 

10 

10 

10 


Contract  with  Chester  T.  Caler. 


Commercial  statistics  were  asked  for,  bat  none  havo  been  receiTod. 


H  17. 

IMPROVEMENT  OF  HARBOR  kT  CAMBRIDGE,  MD. 

The  river  and  harbor  act  of  July  13, 1892,  appropriated  $7,737  for 
completing  this  improvement,  with  the  proviso  that  no  part  of  the  Raid 
sum  shall  be  expended  above  the  bridge  until  the  draw,  in  the  said 
bridge  shall  have  been  widened  suflBciently  to  accommodate  the  com- 
merce of  the  river.  The  widening  of  the  draw  of  the  bridge  had  been 
determined  upon  by  the  Department  when  the  question  of  the  expendi- 
ture of  $5,000,  api)ropriated  September  19, 1890,  was  under  considera- 
tion. This  appropriation,  together  with  the  one  of  July  13,  1892,  was 
held  in  reserve  until  the  draw  should  have  been  widened  to  60  feet. 
As  the  commissioners  of  Dorchester  County,  in  which  Cambridge  is 
situated,  have  for  certain  reasons,  aft^r  a  lapse  of  three  years,  not  been 
able  to  make  the  required  alteration  in  the  bridge,  it  was  recommended 
to  the  Department,  in  a  project  submitted  March  1, 1893,  to  proceed 
with  the  improvement  and  to  expend  so  much  of  the  available  funds 
as  may  be  needed  in  dredging  the  harbor  below  the  bridge  in  accord- 
ance with  the  approved  project.  This  project  was  approved.  Propos- 
als were  opened  on  May  11, 1893.  The  lowest  bidder  was  the  Ameri- 
can Dredging  Company  of  Philadelphia,  with  whom  a  contract  was 
made  at  the  price  of  9.4  cents  per  cubic  yard,  measured  in  scows. 

Operations  commenced  on  May  24,  and  at  the  end  of  the  fiscal  year 
were  still  in  progress,  42,744  cubic  yards  of  material  having  been  re- 
moved. The  channel  from  the  Choptank  River  to  the  railroad  wharf, 
150  feet  wide  and  12  feet  deep  at  low  water,  was  completed,  and  about 
35,200  square  feet  of  the  area  of  the  inner  harbor  below  the  bridge  was 
dredged  to  a  depth  of  10  feet  at  low  water.  The  contract  will  be  fin- 
ished within  a  few  weeks. 

The  approved  project  for  improvement  is  based  upon  a  survey  made 
in  1887.  It  provides  for  a  channel  150  feet  wide  and  12  feet  deep  at 
low  water  from  that  depth  in  Choptank  River  to  the  railroad  wharf; 
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for  dredging  a  certain  irregular  area  inside  the  harbor  below  the  bridge 
to  a  depth  of  10  feet,  and  a  channel  150  feet  wide  and  8  feet  deep  above 
the  bridge,  the  estimated  cost  being  $17,736.60. 

At  the  close  of  the  fiscal  year  ending  June  30, 1892,  $4,927.44  had 
been  exi)ended  in  the  execution  of  this  project,  the  12-foot  channel  at 
the  entrance  to  the  harbor  had  been  dredged  for  a  width  of  88  feet  as 
far  as  the  Maryland  Steamboat  Company's  wharf,  and  irom  thence  to 
the  railroad  wharf  one  cut,  22  feet  wide,  had  been  made. 

Tbe  balance  available  when  the  contract  now  in  force  has  been  com- 
p1ete<i  will  suffice  to  caiTy  out  the  remainder  of  the  project  above  the 
bridge  after  the  draw  is  changed.  IS'othing  further  is  therefore  rec- 
ommended. 

Cambridge  Harbor  is  in  the  coUection  district  of  Baltimore,  which  is  the  nearest 
port  of  entry.  The  amount  of  revenue  collected  there  during  the  fiscal  year  ending 
JoiM  90, 1893,  la  $4,629,199.13. 


▲MOUKT6  APPROPRIATED. 

Bj  art  approved — 

March  3, 1871 $10,000 

June  10, 1872 10,000 

lfarch3,lS73 5,000 

June  IS,  1878 5,000 

Mareh3,1879 2,500 

By  act  of  August  11, 1888 5,000 

By  •ct  approved — 

September  19, 1890 5,000 

July  13,1892 7,737 

Money  statement 

Joly  1, 1882,  balance  unexpended $5,072.56 

Amount  appropriated  by  act  approved  July  13,  1892 7, 737. 00 

12, 809. 56 
Jaae  30, 1893,  amount  expended  during  fiscal  year 1,101.45 

Jalv  1, 1898,  balance  unexpende<l 11,708.11 

JaJy  1«  1893,  outsUnding  liabillttes $75.00 

July  1,  1893,  amount  covered  by  uncompleted  contracts 4, 503. 62 

4, 578, 62 

Jnly  1,  1893,  balance  available 7,129.49 


Ah^irmet  of  propotaU  for  dredging  in  Cambridge  Harbor,  Maryland,  received  and  opened 
Mag  11, 189S,  bg  Gen.  William  F.  Smith,  United  States  Agent. 


1 

3 
t 
4 
S 


Kama  and  addreM  of  bidder. 


Time 


Commence. 


I 

Frank  C.Someni,  Camden 'X.J - Jnlv  30,1893 

Fred  L.  Samen,  PhiladHphia^Pa July  15, 1H93 

("heater  T.  Caler.  Xorfolk,  V» July  10, 1804 


Complete. 


an  nredxing  (*o.,  Philadelphia.  Pa 
DredgiD|r  Co..  Baltimore,  Md 


May  18, 1893 
Sept   1,1893 


Nov.  30, 1893 
Jan.  31, 1893 
Dec.  31.1804 
July  15, 1893 
Jan.     1, 1894 


Price 
per  cubic 

yard 
roeanured 
in  scows. 


Genu. 
12 


Contract  with  American  Dredging  Company. 
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COMMXRCIAL  STATISTICS. 


Receipts  and  shipments. 


Class. 


Receipts: 

Rawproducte 

Manufactured  products 

Agricultural  prodaota 

General  fneronandise 

Total 

Shipments : 

Haw  products 

Manufactured  products 

A)i;:ricnltural  products 

General  morooandise 

Total 

Total  receipts  and  shipments 


358 
2,665 

679 
3,000 


6,702 


14 
795 
680 
850 


2,339 


9,041 


Vessels  trtuling  in  Cambridge  Harbor,  Maryland, 


Class. 

No. 

Aggregate 
tonnage. 

BrafL 

Ti 

Steamers  ....4.. ••........••.. 

5 

2,031 

Feet 
6 

'PniTA 

The  above  statistics  wore  furnished  by  Maryland  Steamboat  Company.    Stj 
were  asked  for  from  the  Chop  tank  Steamboat  Company  and  from  ^citizens 
sailing-yessels  trade,  but  none  have  been  received. 


H  i8. 


IMPROVEMENT  OF  BROAD  CREEK  RIVER,  DELAWARE. 

This  river,  formerly  called  Broad  Creek,  is  iu  the  western  port 
Snssex  County,  Del.,  and  is  a  tributary  of  the  east  fork  of  tlie 
ticoke  River.  It  is  a  tidal  stream  and  navigable  for  about  7  i 
At  the  head  of  navigation  is  situated  the  town  of  Laurel,  with  c 
sive  manufacturing  and  commercial  industries. 

The  General  Government  expended  $35,000  between  the  yearj 
and  1889  in  improving  about  2  miles  of  the  river  at  and  immed 
below  Laurel.  A  channel  50  feet  in  width  and  6  feet  deep  at  mea 
water  was  dredged,  and  the  commerce  of  the  river  increased  more 
100  per  cent  in  eight  years. 

In  accordance  with  the  requirements  of  the  river  and  harbor  j 
September  19, 1890,  a  preliminary  examination  was  made  of  this 
with  the  view  of  enlarging  the  channel  previously  dredged.  TI 
port  with  estimates  is  printed  in  the  Annual  Report  of  the  Ch 
Engineers  for  1891,  pp.  1209-1211.  The  plan  of  improvement  tli 
recommended  is  to  dredge  the  existing  channel  to  a  depth  of  8  f( 
mean  low  water  and  to  a  width  of  70  feet,  beginning  above  E 
Bridge,  about  3  miles  below  Laurel,  at  an  estimated  cost  of  $15,C 

The  project  was  adopted  during  the  last  fiso^il  year,  an  approj)!  i 
of  $5,000  being  made  by  Congress  July  13,  1892.  Proposals  ford 
ing  were  opened  October  7  following,  and  the  lowest  bidder  was  Ct 
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T.  Caler,  of  Norfolk,  Ya.,  with  whom  a  contract  was  made  on  October 
27,  13d2,  at  the  price  of  9.9  cents  per  cubic  yard,  measured  in  place. 
Operations  were  commenced  on  December  14, 1892,  and  were  interrupted 
for  several  weeks  during  the  following  severe  winter.  On  April  8, 1893, 
the  contract  was  completed,  43,997  cubic  yards  of  material,  principally 
sand,  having  been  removed.  A  channel  of  the  approved  dimensions, 
70  feet  wide  and  8  feet  deep  at  mean  low  water,  was  dredged  for  a  dis- 
tance of  6,455  feet,  beginning  at  a  point  1,000  feet  above  the  bridge  at 
Betbel  and  ending  680  feet  above  Hitehs  upper  wharf.  An  additional 
cut,  also  8  feet  deep  but  only  40  feet  wide,  was  dredged  for  a  length  of 
215  feet  across  a  shoal  situated  just  beyond  the  section  of  the  channel 
that  had  been  dredged  to  the  fiill  width. 

The  amount  asked  for,  if  a]>propriated,  will  be  expended  in  continu- 
ing^ the  improvements  toward  Laurel  in  accordance  with  the  project. 

Creek  River  is  in  the  collection  district  of  Delaware.    Wilmington  is  the 

;  port  of  entry,  at  which  the  amount  of  revenue  collected  for  the  liscal  year 

Jane  30, 1893,  is  $14,368.14. 

/ 

▲MOUNTS  APPROPRIATED. 

Bj  a«t  ^proved — 

June  14, 1880 $5,000 

March  3, 1881 10,000 

By  act  passed  AngQst  2, 1882 5,000 

By  aet  approved  Angnst  5, 1886 10,000 

By  act  of  Angast  11, 1888 5,000 

By  aet  approved  July  13, 1892 6,000 

Money  statement. 

Amount  appropriated  by  act  approved  July  13, 1892 ^ $5, 000. 00 

June  3D,  1893,  amount  expended  during  fiscal  year 4,900.45 

July  1, 1889^  balance  unexpended 99.55 

{Amoant  ^Dstimated)  required  for  completion  of  existing  project 10, 000. 00 
Anoant  tnat  can  be  profitably  expended  in  fiscal  year  ending  June  30,1895    10, 000. 00 
Sobmitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 


of  propiMaU  for  dredging  in  Broad  Creek  Biver,  Delawarej  received  and  opened 
October  7, 189g,  by  Gen,  William  F,  Smith,  United  Statee  Agent, 


1 

1 

3 
4 
ft 


Ksme  Slid  addroM  of  bidder. 


Fnak  C.  Somen.  Cunden,  K.  J 

ABiflriean  Dredging  Co..  PbUadelphia 
AtlM  Drodcing  Co.,  WUmiDgton,  Del 

CbeetorT.Caler,  Norfolk,  V» 

BolUaaore  Dredging  Co.,  Baltimore. . . 


Time. 


Commence. 


JaD.  1,1803 
Dec.  1,1892 
May  l,18i>3 
Apr.  10. 1804 
May  15,1893 


Complete. 


June  30, 1803 
Jan.  31,1803 
Sept.  80, 1803 
July  31, 1894 
In  00  working 
daya. 


Price  per 

cubic 

yard 

measured 

in  place. 


Otntt. 
11 
13 
13 

©A 
13* 


Contract  with  Chester  T.  Caler. 


Comiiiercial  statistics  were  asked  for  but  none  have  been  furnished. 
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H  19.        , 
IMPROVEMENT  OF  WICOMICO  RIVER,  MARYLAND. 

An  apprepriation  of  $6,500  was  made  by  the  river  and  hart 
of  July  13, 1892,  for  continuing  improvement.  Proposals  for  dr€ 
were  opened  on  October  7, 1892,  and  the  lowest  bidder  was  Chej: 
Oaler,  of  Norfolk,  Va.,  with  whom  a  contract  was  made  on  Octot 
1892,  at  the  price  of  9.9  cents  per  cubic  yard,  measured  in  scows. 

At  the  end  of  the  fiscal  year  operations  had  not  yet  been  begu 
it  is  expected  that  the  contract  wilF  be  completed,  as  agreed  u] 
the  contract,  on  May  30, 1894. 

The  adopted  project  for  improvement  is  based  upon  a  survey 
in  1889,  and  is  for  a  9-foot  channel  at  mean  low  water  from  the 
depth  in  the  river  below,  to  the  drawbridge  at  Salisbury,  the  wi 
the  channel  to  be  100  feet.  The  estimated  cost  of  the  improven 
$23,200. 

At  the  close  of  the  fiscal  year  ending  June  30, 1892,  (10,188.1< 
been  expended  and  about  30  feet  of  the  proposed  width  of  the  cli 
had  been  dredged  throughout  its  full  length  to  the  approved  de] 
9  feet. 

Nothing  was  done  during  the  paist  fiscal  year,  and  the  cut  m 
believed  to  be  in  a  fair  condition. 

The  amount  asked  for,  if  appropriated,  will  be  expended  in  coi 
ing  the  approved  project. 

Wicomico  River  is  iu  the  collection  district  of  the  eastern  district  of  Mai 
Crisfield  is  the  nearest  port  of  entry,  and  the  amoant  of  revenne  collected  the 
ing  the  fiscal  year  ending  June  30,  1893,  is  $ . 

▲MOUIfTS  APPROPRIATED. 


By  act  of— 

June  10,1872 $5,000 

March  3, 1873 5,000 

June28,1874 5,000 

March  3, 1875 1 5,000 

August  14, 1876 5,000 

June  18, 1878 5,000 


By  act  of— 

March  3, 1879 

June  14, 1880 

March  3, 1881 

July  5, 1884 

September  19, 1890. 
July  18, 1892 


Money  statement. 

July  1, 1892,  balance  unexpended \ 

Amount  appropriated  by  act  approved  July  13, 1892 6, 

7, 
June  30, 1893,  amount  expended  daring  fiscal  year 


July  1, 1893,  balance  unexpended * 7. 

July  1, 1893,  amount  covered  by  uncompleted  contracts 7, 

{Amount  (estimated)  required  for  completion  of  existing  project 6, 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1895  6, 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 
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of  propoBoU  far  dredging  in  Wicomico  Riner,  Maryland,  received  and  opened, 
October  7, 180S,  bj  Gen.  WUHam  F.  Smith,  United  States  Agent, 


s 
a 

4 


Kame  and  addreas  of  bidder. 


T.  P.  Horgaa,  Washington,  D.C 

F.C  Somen,  Camdan,  K.J 

ABMrieaa  Dredging  Co.*  Philadelphia,  Pa 
A  time  Dndcing  Co.,  Wilmingtoii,  Uel . . . . 

C.  T.Caler,  Norfolk,  Va 

Baliinore  Dredging  Co.,  Baltimore,  Hd . . . 


Time. 


Commence. 


Nov.   1,1802 

June  30, 11^3 
Feb.  1, 1893 
Doc.  1,1893 
Jan.  15,1893 
Feb.    1,1893 


Complete. 


120  working 

days. 
Oct.  31,1893 
Mar.  31,1893 
Apr.  1,1894 
Mar  30, 189i 
In  00  work- 
ing days. 


Price  per 

cnbio 

yard, 

measured 

in  aoowa. 


Cents. 
14 


11.9 
14 
14 
9.0 
12i 


COMMERCIAL  STATISTICS. 

Commercial  statistics  were  asked  for  but  full  returns  have  not  been  received.    The 
Ifaiyland  Steamboat  Company  furnished  the  following: 

VXmM  9ROU  MR.  JAMES  E.  BYRO,  SECRETARY  OV  THE  MARYLAND  STEAMBOAT   COM- 
PANY. 

Baltimore,  June  29, 189S, 

Dear  Sir  :  Replying  to  yonr  favor  of  28th  instant,  I  beg  to  advise  you  that  we 
bare  the  steamer  Joppa  making  triweekly  trips  between  Baltimore  and  Salisbury, 
Md.    Steamer  draws  6  feet  6  iuelios  loaded  and  is  of  607.54  gross  tons  burden. 
1  estimate  the  amount  of  freight  handled  yearly  to  be  16,653  tons. 
YoorSy  truly, 

James  £.  Byrd, 

Secretary. 
Gen.  William  F.  Smfih. 


H  20. 


IMPROVEMENT  OF  MANOKIN  RIVER,  MARYLAND. 

An  appropriation  of  17,500  was  made  by  the  river  and  harbor  act  of 
July  13,  1892,  for  continuing  improvement.  Proposals  for  dredging 
were  opened  October  7, 1892.  The  lowest  bidder  was  F.  0.  Somers,  of 
Camden,  K.  J.,  with  whcmi  a  contract  was  made  on  October  26, 1892,  at 
the  price  of  9  cents  per  cubic  yard,  measured  in  place. 

Operations  were  begun  December  17, 1892,  and  on  account  of  the 
unofiually  severe  winter  were  much  delayed.  The  contract  was  com- 
ideted  on  March  31, 1893,  a  total  of  54,123  cubic  yards  of  material 
having  been  removed  at  the  "Mud  Flats,''  partly  from  the  cut  made  in 
1891,  which  had  shoaled  some,  but  principally  from  a  new  cut  30  feet 
wide  parallel  and  adjacent  to  the  first  cut.  The  depth  made  was  6 
feet  at  mean  low  water. 

^Y  authority  of  the  Chief  of  Engineers,  an  agreement  was  made  with 
the  contractor  to  remove  certain  slioals  and  to  round  off'  several  sharp 
tnms  in  the  river  above  the  "Mud  Flats,"  at  his  contract  price  of  9 
cents  per  cubic  yard,  ml^asured  in  place.  Under  this  agreement  7,890 
eabic  yards  were  removed  between  Princess  Anne,  the  head  of  naviga- 
tion, and  Sharp  Point,  and  the  aggregate  length  of  the  cuts  made  was 
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3,093  feet,  varying  in  width  between  30  and  60  feet,  the  lei 
made  being  5  feet  at  mean  low  water.  I 

The  adopted  project  for  improvement  is  for  a  6-foot  low-wi^ 
nel,  100  feet  wide,  between  Locust  Point  and  Sharp  Poii^ 
embraces  a  section  of  the  river  2^  miles  long,  generally  ci 
"Mud  Flats."    The  estimated  cost  is  $30,000.  ^ 

Up  to  the  close  of  the  fiscal  y6ar  ending  June  30, 1892,  $7,31 
been  exi»ended.  At  that  time  a  cat  had  been  made  across  tl 
Flats"  2^  miles  long,  30  feet  wide,  and  5  feet  deep  at  mean  lo^ 
and  since  the  spring  of  1891  the  steamboat  plying  between  ; 
Anne  and  Deal  Island  has  been  enabled  to  make  regular  trips 
less  of  the  tide. 

It  is  proposed  to  expend  the  amount  asked  for,  if  appropr 
widening  the  channel  across  the  <<Mad  Flats,"  in  accordance 
project. 

Manokin  River  is  in  the  collection  district  of  the  eastern  shore  of  1 
Crisfield  is  the  nearest  port  of  entry,  and  the  amonnt  of  revenue  collected  1 
ing  the  fiscal  year  ending  June  30,  18d3,  is  $— — . 


By  acts  approved — 
September  19,  1890 
July  13,  1892 


AMOUNTS  APPROPRIATED. 


Money  statement. 


July  1, 1892,  balance  unexpended 

Amount  appropriated  by  act  approved  July  13,  1892 


June  30, 1893,  amount  expended  during  fiscal  year 
July  1, 1893,  balance  unexpended 


'Amount  (estimated)  required  for  completion  of  existing  project 1 

J  Amoun  t  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1895  1 
I  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

,    harbor  acts  of  18G6  and  1867  and  of  sundry  civil  act  of  March  8, 1893. 


Ahttraci  of  proposals  for  dredging  in  Manokin  River.  Maryland,  received  and  ope\ 
her  7, 1892,  by  Gen,  William  F.  Smith,  United  Statee  agent. 


»o. 


1 

2 
3 

4 
5 
6 


Name  and  address  of  bidder. 


Thomas  P.  Morgan,  TTaabington,  D,  C 

Frank  C.  Soroers.  Camden.  IT  J 

American  Dretlging  Co..  Philadelphia,  Pa 
Atiaa  Dredging  Co.,  Wilmington,  Del.... 

OhcRter  T.  Caler,  Norfolk,  Va 

Baltimore  Dredging  Co.,  Baltimore,  Md  . . 


Time. 


Commence. 


Not.  15, 1892 
Feb.    1,18S3 


Apr. 
May 
Jan. 
May 


1,1893 
1,1893 
5,1893 
1,1893 


Complete. 


I 


June  1,1803 
Oct  31,.  1893 
May  31, 1893 
Oct.  1, 1893 
Apr.  10, 1893 
In  60  work- 
ing days. 


Contract  with  Frank  C.  Somers. 


L 
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COMMRRCIAI.  STATISTICS. 


Seeeipis  and  $hipment$. 


dftM. 


eoal,  eocd  wood,  timber,  and  ice. 
ka.  caancd  goods,  fertilixera,  etc .. 

a,  bay,  potatoes,  butter,  etc 

G«a«rml  BMPchaiidiae 

Total 

railroad  tlea,  aod  ahip  timber 

a,  eaaaed  goods,  flour,  lumber,  etc 

Fraltk  min,  bay,  poultry,  cattle,  etc. . . . 

G^aanu  merchaiMiae 

TMal 

Total  neeipta  and  ahipmeota 


Tons. 


«,341 

5,200 

1,427 

118, 8U0 


131, 774 


10,956 
2,108 
5,814 

24,150 


43.117 


174,801 


Value. 


$38,323 

181, 2^5 

36,828 

2,376,000 


^632,388 


08,837 
02,476 

188,716 
066.000 


1,813,528 


3.045,014 


one  •learner  of  4  feet  draft  making  daily  trips,  there  are  about  300  schoon- 
aloope,  pangiee,  etc.,  engaged  in  the  coastwise  trade  sailing  from  the  river. 
Tlie  above  staiisties  were  famished  by  Mr.  H.  P.  Dashiell,  general  manager  of  the 
Siver  Steamboat  Companyi  ana  was  accompanied  by  the  following  letter: 


IXTTXR  OF  KB.  H.  p.  DASHIBLL. 

P&iNCESS  Anne,  Md.,  June  S,  189S. 

I>8am  Sir:  Oar  annnal  statement  indicates  an  increase  of,  say,  5  per  cent  on  out- 
aad  8  per  cent  incoming  business,  on  Manokin  River  for  the  past  year,    (llie 
in  bosiness  done  by  steamer  was  35  per  cent.) 

are  now  loading  at  this  wharf  almost  daily,  which  was  almost  unknown  be- 
dxedging.    The  increase  in  shipments  of  £raits  this  year  has  been  50  per  cent. 
Toor%  very  respectfully, 

Hampden  P.  Dashibiju 
William  F.  Smith. 


H  21. 


IHPROVEMENT  OP  ONANCOCK  HARBOR,  VIRGINIA. 

Tlie  river  and  harbor  act  of  July  13, 1892,  appropriated  $6,511  for 
ipletiDg  the  present  project  for  improvement.  Proposals  for  dredg- 
ing at  the  bar  at  the  month  of  the  river  were  opened  October  7, 1892. 
Tlie  lowest  bidder  was  Chester  T.  Galer,  of  Norfolk,  Ya.,  with  whom  a 
contract  was  made,  dated  October  26, 1892,  at  the  rate  of  13  cents  per 
eobic  yard,  measured  in  scows.  At  the  close  of  the  fiscal  year  opera- 
taona  had  not  yet  been' begun,  but  it  is  expected  that  the  contract  will 
be  completed  on  December  31, 1893,  the  time  agseed  upon  in  the  con- 


The  adopted  project  is  for  an  8-foot  low-water  channel  300  feet  wide 
at  tlie  oater  bar  and  200  feet  wide  at  the  inner  bar,  called  the  Middle 
Ground,  at  an  estimated  cost  of  $12,511.  At  the  close  of  the  fiscal 
yesr  ending  June  30. 1892,  $5,905.19  had  been  expended,  and  the  chan- 
nd  at  the  cater  bar  nad  been  dredged  for  a  width  of  150  feet  and  that 
at  the  inner  bar  for  a  width  of  100  feet.  Since  then  the  dredged  chan- 
has  shoaled  slightly  at  the  outer  end. 
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The  available  funds  will  complete  the  project,  and  nothing 
recommended. 

Onaucock  Harbor  i^  in  the  coUection  district  of  Cherrystone,  Va.  i 
City  is  the  nearest  port  of  entry.  No  revenue  was  collected  during  tl 
ending  June  30,  1893,  the  business  consisting  only  of  the  licensing  of  ve 

▲MOUNTS  APPJIOPIIIATED. 

By  act  approved — 

March  3,  1879 , 

"     June  14,  1880 

September  19, 1890.- -» 

July  13, 1892 

Money  siatement, 

Jnly  1, 1892,  balance  unexpended 

Amount  appropriated  by  act  approved  July  13, 1892 

June  30, 1893,  amount  expended  during  fiscal  year ^ 

July  1,1893,  balance  unexpended 

July  1, 1893,  amount  covered  by  uncompleted  contracts 


Ahstraci  of  pi'oposaU  for  dredging  in  Onancoch  Harbor,  Virginia,  received 
October  7,  189£,  by  Gen.  William  F.  Smith,  United  States  agen 


No. 


1 

2 
3 

4 
5 


Name  and  address  of  bidder. 


Frank  C.  Soraers,  Camden,  N.  J 

Americau  Dred^iu;;  Co.,  Philadelpliia,  Pa. 

Atlas  Dredging  Co.,  Wilmington,  l)el 

CUostor  T.  Caler,  Norfolk,  Va 

Baltimore  Dredging  Co.,  Baltimore,  Md  . . . 


Time. 


Commence. 


July  15, 1893 
June  1,1893 
July- 10, 1893 
Oct  24,1893 
Mar.  15, 1893 


Comple 


Oct.  15,1 
July  31. 1 
Oct.  1, 1 
Dec.  31,  \ 
lu  GO  wo 
ingdai 


Contract  with  Chester  T.  Caler. 


COMMERCIAL  STATISTICS. 


Beceij}i8  and  shipments. 


Claaa. 


Beceipts : 

Bone,  coal,  and  ice 

Brickn,  fcrlilizers,  flonr,  furniture,  etc. 
Butter,  cattle,  grain,  haj%  poultry,  etc  . 
Ueueral  mercliandise 


Total 


Shipments: 

Barrels  and  fertilizers 

Berries,  eggs,  fruit, garden  truck, etc. 


Tons. 


1,5a 

4,56i 

1,04^ 

1.5,  (KX 


22. 151 


MX 
21,05( 


Total '     21,8,'>( 

Total  receipts  andshipments I     44,00S 
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CUm. 

No. 

Aggregate 
tonnage. 

Draft. 

Tripa. 

FlMiiMn  .......................•.......> 

4 

9 

1,937 
882 

Feet. 

7 
6to8 

Four  times  a  week. 

S*  h^TBfn .> 

Three  timea  in  two  weeks. 

T!id  above  statUtics  were  fumiBhed  by  Eastern  Shore  Steamboat  Company. 


H   22. 

IMPROVEMENT   OP    HARBOR    AND    APPROACHES    AT    CAPE   CHARLES 

CITY,  VA. 

There  were  no  operations  dnring  tlie  fiscal  year  ending  June  30, 1893. 
The  river  and  harbor  act  of  July  13, 1892,  appropriated  $10,000  for  con- 
tiouiug  improvement; 

Frotided^  That  before  any  GoTerument  money  shall  be  expended  in  the  improve- 
ment  of  this  harbor  or  any  of  its  approaches,  the  owners  of  the  basin  forming  the 
harbor  and  the  channel  or  canal  leading  thereto,  or  connecting  said  harbor  with 
Chrrrjstoue  Inlet,  shaU  execute,  or  cause  to  be  executed,  and  file  with  the  Secretary 
«*f  War  an  instrument  in  writing  satisfactory  to  the  saici  Secretary  of  War,  giving 
to  iDy  and  all  vessels,  upon  any  and  all  occasions  for  skll  time  to  come,  the  right  to 
eater  and  renuiiu  in  said  harbor  and  transact  business  therein  without  charge,  ex- 
cept legitimate,  naaal,  and  reasonable  wharf  cliarges  to  be  determined  by  the  Secre- 
tary of  War  in  event  of  disagreement,  and  shall  further  legally  dedicate,  or  cause  to 
be  dedicated,  to  public  use  an  approach  to  the  wharves  of  said  harbor  from  the 
nearest  public  highway  of  not  less  than  forty  feet  in  width,  to  be  approved  by  the 
Secntafy  of  War. 

At  the  end  of  the  fiscal  year  the  owners  of  the  harbor  had  not  yet 
made  any  decision  as  to  the  proviso  of  the  act. 

The  project  for  improvement  adopted  in  1890  is  for  dredging  the  har- 
bor to  a  depth  of  14  feet  below  mean  low  water  and  the  entrance  thereto, 
together  with  the  present  channel  in  Cherrystone  Inlet  and  across 
Cherrystone  Bar,  to  a  depth  of  16  feet  below  the  same  plane  of  refer- 
ence; the  channel  in  the  inlet  to  be  100  feet,  that  across  the  bar  200 
feet  in  width.  The  original  project  submitted  with  the  report  on  the 
sarvey  made  in  1889  included  also  protective  works  of  stone  at  the 
entrance,  the  total  estimated  cost  of  the  whole  improvement  being 
*142,340. 

Tp  to  June  30, 1892,  the  sum  of  $22,345.56  had  been  expended  and 
about  one-half  of  the  area  of  the  harbor  had  been  dredged  to  14  feet 
below  mean  low  water;  a  cut  of  16  feet  deep  had  been  ma^e  within  the 
entrance,  50  feet  wide  at  the  shore  end  and  480  feet  wide  at  the  outer 
end,  or  in  Cherrystone  Inlet  channel,  and  a  shoal  one  mile  below  the 
harbor  was  x)artially  removed  to  the  same  depth.  The  dredged  chan- 
nds  are  supposed  to  be  in  a  fair  condition  except  the  one  at  the  en- 
trance which  has  partially  shoaled  again. 

It  is  proposed  to  continue  operations  as  projected  if  the  amount 
asked  for  is  appropriated. 

Cape  Charles  Harbor  is  In  the  coUection  distr  ict  of  Cherrystone,  Va.  Cape  Charles 
City  is  the  nearest  port  of  entry.  No  revenue  was  collected  during  the  fiscal  year 
fading  Jane  30, 1893,  the  business  consisting  only  of  the  licensing  of  vessels,  etc. 
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AMOUNTS  APPROPRIATED. 

By  act  approved — 

September  19,  1890 

July  13, 1892... 

Money  statement 

July  1,  1892,  balance  unexpended 

Amount  appropriated  by  act  approved  July  13, 1892 

June  30, 1893,  amount  expended  during  fiscal  year 

July  1, 1893,  balance  unexpended 

(Amount  (estimated)  required  for  completion  of  existing  project 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  J  nne  30, 18i^ 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  an< 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893 


COMMERCIAL  STATISTICS. 

BeotipU  and  tihipmenU  ai  Cape  Charle$  City,  Va,,  for  year  ending  Deoemhi 


Class. 


Beceipts : 

Baw  products 

Manufactured  prodacts. 
Agricultural  products . . 
G^end  mercBaudise  . . . 


Total 


Bhipments: 

Kawproducts 

Hanufaotured  products. 
Agricultural  products . . 
General  meronandise  . . . 


Total 

Total  receipts  and  shipments 


Tons. 


10,48 

163. 2« 

72,46 

11,48 


257,72 


7,93 
47,98 

5,7i> 
21.82 


83,^4 


341, 2t> 


VeeeeU  trading  in  karhor  ai  Cape  Charlee  City,  Fa, 


Claas. 


Bteamert . 
Tugboats. 
Schooners 
Sloops 


No. 


0 
3 

75 
18 


-A^ggregate 
tonnage. 


1,757 
514 

1,271 
181 


Draft. 


Feet. 
6t»9 
8io9 
3  to  7 
8to5 


Trips. 


Two  daily;  four  triweekly. 
Towing. 

SIrregular,  in  oyster  and  pnx 


The  above  statistics  were  furnished  by  Mr.  William  Gariss,  jr.,  auditor 
Philadelphia  and  Norfolk  Railroad. 


H23. 


EEMOVING  SUNKEN  VESSELS  OR  CRAFT  OBSTRUCTING  OR  E> 

ING  NAVIGATION. 

In  June,  1893,  the  wreck  of  a  small  tugboat  was  reporte( 
gerously  obstructing  navigation  in  MispOlion  Biver,  at  the 
Mill  Branch,  about  2  miles  below  Milford,  Del.,  and  after  an 
tion  and  a  report  were  made,  authority  was  received,  on  June 
for  its  removal,  at  an  estimated  coBt  of  $160. 
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H  24. 

PREUMIXART  EXAMINATION  OF  MOUTH  OP  ST.  JONES  RIVER,  DELA- 
WARE. 

(Friatod  in  House  Ex.  Doo.  No.  34,  Fifty-second  Congress,  second  session.] 
OFPICB  OF  THE  CHIEF  OF  ENGINEERS, 

United  States  Army, 
JVashingtany  D.  C,  December  5, 189:2. 

81B:  I  have  tho  honor  to  submit  the  accompanying  copy  of  report 
dated  September  20, 1892,  by  W.  F.  Smith,  United  States  Agent,  Major 
of  Engineers,  U.  8.  Army,  retired,  of  the  results  of  a  preliminary  ex- 
amination of  mouth  of  St.  Jones  Elver,  Delaware,  made  to  comply  with 
provisions  of  the  river  and  harbor  act  approved  July  13, 1892. 

It  IB  the  opinion  of  the  local  engineer,  concurred  in  by  the  division 
engineer  and  by  this  office,  that  the  river  is  worthy  of  improvement  by 
the  General  Government  to  the  extent  of  redredging  the  mouth. 

No  survey  will  be  required  in  order  to  submit  project  with  estimate 
of  cost  of  improvement  proposed. 

Very  respectfully,  your  obedient  servant, 

Thos.  Lincoln  Casey, 
Brig.  Oen.^  Chief  of  Engineers. 
Hon.  8.  B.  Elkins, 

Secretary  of  War. 

report  of  WILLIAM  F.  SMITH,  UNITED  s5PATES  AGENT. 

United  States  Engineer  Office, 

Wilmington.^  Del.j  September  20, 1892. 

General:  In  compliance  with  Department  letter  ^of  July  14, 1892, 
lod  the  requirements  of  section  7  of  the  river  and  harbor  act  of  Jidy 
13, 1892, 1  have  the  honor  to  submit  the  following  report  u]K)n  the  pre- 
liminary examination  of  the  mouth  of  St.  Jones  Eiver,  Delaware,  made 
nnder  my  direction  by  Mr.  A.  Stierle,  assistant  engineer,  a  copy  of 
▼hose  report  accompanies  this. 

The  expenditure  of  a  large  sum  of  money  in  the  construction  of  per- 
manent protective  works  for  a  channel  across  the  bar  at  the  mouth  of 
the  river,  such  as  is  said  to  be  desired  by  interested  parties,  does  not 
leem  warranted  by  the  present  and  prospective  demands  of  commerce. 

A  channel  at  the  mouth  of  this  stream,  protected  by  banks  of  the 
material  taken  therefrom,  was  made  in  1889  at  a  comparatively  small 
n)st,  and  was  of  great  benefit  to  navigation.  This  channel,  if  it  were 
rleared  out  periodically,  would  probably  be  the  most  economical  plan 
of  improvement  for  this  locality,  and  to  that  extent  I  deem  the  mouth 
of  the  8t-  Jones  River,  Delaware,  worthy  of  improvement  by  the  Gen- 
eral Government. 

Xo  survey  would  be  required  in  order  to  submit  a  project,  with  esti- 
mate of  cost  of  improvement,  as  the  data  obtainable  from  the  maps  and 
records  on  file  in  this  office  would  suffice  for  that  purpose. 
Very  respectfully,  your  obedient  servant, 

Wm.  F.  Smith, 

United  States  Agent. 

Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers,  U.  8.  A. 

(Through  Col.  William  P.  Craighill,  Corps  of  Engineers,  Division 
Engineer,  Southeast  Division.) 
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[First  indorsement.] 

U.  S.  Engineer  Off 
Baltifnm^e^  Md.y  September  . 

Eespectfully  submitted  to  the  Chief  of  Engineers. 
For  the  reasoiis  set  forth  in  the  report  of  the  local  engineei 
sidering  the  previous  history  of  the  river,  I  ara  of  the  opiui- 
is  "  worthy  of  improvement  by  the  General  Government"  to 
of  redredging  the  mouth. 

William  P.  Craigh 
Colonely  Corps  of  E 


bbport  of  mr.  a.  stierlk,  assistant  engineer. 

United  States  Engineer  O 
Wilmington  J  Del.,  Augu 

Sir  :  In  compliance  with  yonr  InstmctionB  I  have  the  honor  to  Bubmi 
ing  report  upon  the  preliminary  examination  of  the  month  of  St.  Jones 
ware. 

St.  Jones  River  is  a  tributary  of  Delaware  Bay,  and  was  under  improve 
General  Govemipent  between  the  years  1885  and  1890.  The  result  of  t 
ment;  which  was  reported  as  completed,  was  a  6-foot  low-water  chan 
less  than  40  feet  wide  inside  the  river  and  100  feet  wide  across  the  flata  a 
the  total  amount  expended  having  been  $40^000.  The  length  of  river  i: 
eluding  the  channel  at  the  mouth,  i^  about  22  miles. 

The  original  project  submitted  in  1881  for  the  improvement  of  the  i 
river  was  for  a  3-foot  low-water  channel  100  feet  wide  and  for  a  jet 
long  at  an  estimated  cost  of  $35,000.  In  1889,  when  the  improvements 
were  nearly  completed  and  the  demand  for  a  deeper  entrance  became  ui 
ification  of  the  original  project  was  proposed  recommending  a  change  ii 
ter  of  the  jetty  and  substituting  therefor  banks  of  dredged  material  thr< 
each  side  of  the  contemplated  cut.  One  of  the  main  reasons  tendin 
change  in  construction  was  that  the  small  appropriation,  $15,000,  tb 
was  not  sufficient  for  a  timber  jetty  of  the  required  length. 

The  method  proposed  was  considered  at  the  outset  an  experiment  o 
selected  as  -a  basis  upon  which,  in  the  future,  more  reliable  and  prob 
plans  of  improvement  might  be  formed,  doing  away  with  costly  timber  j 
construction  is  hardly  warranted  at  streams  naving  such  limited  comm< 
igation  as  the  Delaware  rivers  generally  have.  I&arly  all  the  rivers 
had  for  years  received  the  anomalous  treatment  of  bein^  improved  fro 
up,  usually  as  far  as  navigation  could  be  carried  on  at  high  water.  Th 
were  left  unimproved,  rendering  the  improvements  made  within  the  i 
value,  or  "bottled  up,''  as  it  were,  for  the  time  being.  The  St.  Jones  I 
first  one,  after  being  completely  improved  inside,  that  called  for  remc 
be  taken  at  the  mouth,  and  the  above  project  was  therefore  submit te 
quently  approved. 

On  November  27,  1889,  the  improvements  at  the  mouth  wore  complet 
ance  with  the  modified  project.  The  actual  amount  of  money  expends 
the  cut,  which  in  the  middle  was  60  feet  wide  and  6  feet  deep  and  on 
feet  wide  and  3  feet  deep  at  mean  low  water,  was  $7,259.94,  to  which  ii 
the  cost  of  some  piling,  $1,280,  making  the  total  cost  $8,539.94.  The  bani 
material  thrown  up  on  each  side  of  the  cut  were  of  considerable  height  ft 
feet  out  from  the  shore,  and  consisted  for  about  one-third  that  distance  oi 
mud.  Beyond  that,  as  the  excavations  became  less  deep,  they  bare] 
high-wateV  level,  and  the  material  of  which  they  were  made  was  sand 
large  bowlders. 

The  condition  of  the  channel  after  the  lapse  of  nearly  throe  years  ii 
The  originally  drodged  depth  of  6  feet  in  the  center  has  maintained  iti 
tanoe  ot  2,100  feet  from  the  shore  and  has  in  some  places  increased 
feet.  The  ])lack  mud  banks  near  the  shore  have  settled  to  below  hig 
and  portions  of  the  gravel  banks  farther  out  are  only  visible  at  low  ti< 
nants  of  the  dikes  appear  to  be  still  able  to  confine  the  outgoing  ebb  i 
gree  as  to  maintain  the  origiual  dei)th  and  over,  as  stated.  About  2, 
the  shore  scarcely  any  trace  of  the  banks  and  channel  is  left,  the  bott< 
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fviB^  its  fonner  depth,  vie,  4  feet,  and  coDtinnes  thence  to  deep  water  with  its 
natural  elope  reetorea  and  unhroken.  The  cross  section  of  the  channel  where  it  ex- 
i»ti  has  b«en  reduced  about  one-third,  probably  by  filling  in  on  the  sides  from  set- 
tlenent  or  washing  in  of  the  banks.  As  a  whole,  however,  the  Improvements  made, 
ftrimitive  as  they  were  in  character,  have,  stood  the  destructive  forces  of  this  exposed 
Inrality  much  better  and  longer  than  was  expected. 

It  is  desired  by  those  interested  in  the  improvement  of  the  St.  Jones  River  that 
the  channel  at  the  month  be  widened  and  deepened,  where  nec^isary,  to  its  former 
depth  of  6  leet  at  mean  low  water,  and  that  it  should  be  protected  along  the  north  side 
by  permanent  works.  By  reference  to  the  last  annual  report  upon  the  improvement  of 
M.  Jones  River,  page  1165,  Reportof  the  Chief  of  Engineers  for  1890,  it  will  be  seen  that 
there  are  only  3  vessels,!  steamer  and  2  schooners,  trading  regularly  in  the  river. 
The  total  receipts  and  shipments  that  year  were  stated  by  the  owners  to  have  been 
^,777  tons,  valued  at  $1,201,565.  It  is  said  that  the  amount  of  freight  carried  by  the 
»t«amer  has  doubled  since  a  new  entrance  was  made.  It  is  not  likely,  however,*  that 
the  commerce  and  navigation  on  this  river  will  at  any  time  exceed  its  present  limits. 
With  the  prospective  improvement  of  MnrderkOl  River,  which  flows  close  by,  and 
the  almost  certain  establishment  of  a  steamboat  line  in  that  river,  shipments  would 
rather  decrease. 

In  view  of  these  facts  it  would  seem  nnwarranted  to  expend  a  large  sum  of  money 
in  cottstmcting  expensive  protective  works  at  the  mouth  of  the  riVer.  Probably 
the  cheapest  plan  would  be  to  redredge  periodically  the  channel  already  made, 
'Vpecially  smce  the  amount  of  dredging  required  woald  be  small.  Should,  however, 
:k  jetty  be  decided  upon  and  built,  it  would  form,  in  conjunction  with  a  similar 
vtmrtnie  at  the  month  of  the  Murderkill  River,  which  empties  into  the  bay  about 
«De-half  of  a  mile  below,  a  safe  inclosure  of  a  large  sheet  of  water  tbat  could  be 
Btilized  as  a  harbor  of  refuge  by  the  great  number  of  small  vessels  engaged  in  fish- 
iarand  oystering  on  the  bay. 

whatever  plan  may  be  adopted,  the  estimate  of  the  cost,  with  the  project^  can  be 
made  from  the  charts  already  available,  and  no  survey  is  necessary. 
Very  respectfnlly,  your  obedient  servant, 

A.  Stierle, 
A$8iatant  Engineer, 

Q«n.  Wm.  Smith, 

C»iUd  SiaUt  Agent, 


H  25. 

PRELIMINARY  EXAMINATION  FOR  INLAND  WATERWAY  CONNECTING  THE 
MISPILLION  AND  BROADKILN  RIVERS,  DELAWARE,  SO  AS  TO  REOPEN 
THE  NAVIGATION  OF  CEDAR,  SLAUGHTER,  AND  PRIMEHOOK  CREEKS. 

(Priated  in  House  Bx.  Doc.  No.  85,  Fifty-second  Coogreati,  second  aessloaO 

Oppicb  of  the  Chief  of  Engineers, 

United  States  Army, 
Washington  D.  C,  December  5, 1892. 

8ie:  I  have  the  honor  to  submit  the  accompanying  copy  of  report, 
dated  Aagust  11, 1892,  by  W.  F.  Smith,  United  States  Agent,  Major  oi 
EogI]lee^^  U.  S.  Army,  retired,  of  the  results  of  a  preliminary  examina- 
tion for  inland  waterway  connecting  theMispillion  and  Broadkiln  rivers, 
Delaware,  so  as  to  reopen  the  navigation  of  Cedar,  Slaughter,  and 
Primehook  creeks,  made  to  comply  with  provisions  of  the  river  and  bar* 
W  act  approved  July  13, 1892. 

It  ia  the  opinion  of  the  local  engineer,  concurred  in  by  the  division 
engineer  and  by  this  t)ffice,  that  this  inland  waterway  is  not  worthy  ol 
improvement  by  the  General  Government. 

Very  respectfully,  your  obedient  servant, 

Thos.  Lincoln  Casey, 
Brig,  Qen.^  Chief  of  Efigineers, 
Hon.  S.  B.  Elkins, 
Secretary  of  War. 
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report  of  wm.  f.  smith,  united  states  age 

United  States  Engineer  O] 
WiJtnington^  Del.,  Angus 

General  :  In  compliance  with  instructions  contained 
ment  letter  of  July  14,  1892,  and  the  requirements  of  sect 
river  and  harbor  act  of  July  13, 1892, 1  have  the  honor  t 
following  report  upon  the  preliminary  examination  for  inlai 
connecting  the  Mispillion  and  Broadkiln  rivers,  Delaware 
open  the  navigation  of  Cedar,  Slaughter,  and  Frimehook  < 
under  my  direction  by  Mr.  A.  Stierle,  assistant  engineer. 

In  view  of  the  faets  and  for  the  reasons  given  in  the  i 
assistant  engineer,  a  copy  of  which  accompanies  this,  the  i 
way  connecting  the  Mispillion  and  Broadkiln  rivers,  Del 
to  reopen  the  navigation  of  Cedar,  Slaughter,  and  Prime 
taking  into  consideration  the  present  and  prospective  dem 
merce,  is,  in  my  opinion,  not  worthy  of  improvement  by 
Government. 

Very  respectfully,  your  obedient  servant, 

Wm.  F.  S 
United  SU 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers,  U.  8.  A. 

(Through  Col.  Wm.  P.  Craighill,  Corps  of  Engineers,  ] 
gineer,  Southeast  Division.) 

[First  indonemeni.] 

F.  8.  Engineer  Oi 
Baltimore,  Md.,  Augtis 

Eespectftilly  submitted  to  the  Chief  of  Engineers. 
I  agree  with  the  district  engineer  that  this  waterway  ii 
of  improvement  by  the  United  States. 

Wm.  P.  Craki 
Colonel,  Corps  of 


beport  of  mr.  a.  8t1erlk,  assistant  enoimcer. 

United  States  Engineer 
Wilmingtonf  Del,  A 

Sir:  In  compliance  with  yoiir  instnictionn  I  have  the  honor  to  subii 
ing  report  upon  the  preliminary  examination  for  an  inland  waterway 
Mispillion  and  Broadkiln  rivers,  Delaware,  so  as  to  reopen  the  navig; 
Slaughter,  and  Primehook  creeks. 

The  streams  under  consideration  are  situated  in  the  northeast  so( 
County,  Del.,  and  are  tributaries  of  Delaware  Bay,  into  which  they  i 
erly  direction  and  generally  parallel  to  each  other.  Their  sources  li* 
of  the  peninsula  about  15  miles  in  a  straight  line  from  the  bay  shore. 

The  most  southerly  one  is  the  Broadkiln,  which  is  also  the  largest  i; 
the  town  of  Milton  at  the  head  of  navigation  about  11  miles  abo 
About  3  miles  north  of  the  Broadkiln  is  Primehook  Creek,  once,  it  is  si 
deep  stream,  but  now  a  stagnant  pool  of  water,  whose  outlet  has  been 
by  the  action  of  the  sea  and  drift  sand  in  the  bay.    About  3  miles  to 
is  (^laughter  Creek,  the  smallest  of  these  streams.    Its  former  outlet  1 
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Cedar  Creek  is  abont  4|  miles  north  of  SlaugLter  Creek,  its  general  conrse  being 
more  Dortlieastorly  than  the  others.  It  is  a  creek  of  great  length,  but  small  in  width 
toil  depth,  the  natural  outlet  having  also  closed  up  about  twenty  years  ago.  Anew 
ootlet  m  the  form  of  a  large  <lit.oh  was  subsequently  made  into  the  Mispillion  River, 
Cedur  Creek  thus  becoming  a  tributary'  of  the  latter.  This  ditch,  which  is  about  2 
milea  long,  25  feet  wide  on  an  average,  nnd  5  feet  deep  at  high  water,  was  dug  at 
tke  expense  of  the  adjoining  landowners  about  seventeen  years  ago,  at  a  cost  of 
aboat  $3,000. 

Tbe  Mitpillion  River,  the  most  northorly  of  the  group,  is  the  second  largest  in  size 
■Ad  the  most  important  from  a  commercial  point  of  view.  Milford  is  at  the  head  of 
narifpition  about  12  miles  above  the  month. 

Both  tbe  Broadkiln  and  Mispillion  have  been  improved  during  the  past  twenty 
T«arM  by  the  General  Government  from  the  month  up  as  far  as  the  tide  flows,  giving 
to  each  a  6-foot  low-water  chaimol.  The  amount  expended  in  tjiese  improvements 
wto.  respectively,  $35,000  and  $17,000.  The  mouths  of  both  rivers  are  obstructed  by 
btn  having  a  depth  of  water  of  1^  feet  at  low  tide  and  an  average  rise  of  the  tide 
o(4  feet,  and  are  still  unimproved,  projects  for  improvement  having  been  submitted 
fur  tbe  Broadkiln  in  1871  and  for  the  Mispillion  in  1801.  There  are  prospects  that 
tbe  eittninoe  at  the  mouth  of  the  latter  river  will  soon  be  opened,  an  appropriation 
of  112,000  having  been  recently  made  by  Congi'css  for  its  improvement.  Notwith- 
Ktinding  the  obstructions  at  the  mouth  the  amount  of  commerce  in  both  rivers  is 
large,  having  reached  during  the  past  year  38,741  tons,  valued  at  $324,000,  in  the 
Broadkiln,  and  67,398  tons,  valued  at  $1,051,450,  in  the  Mispillion. 

Tbe  prment  commerce  in  Cedar  Creek  is  said  to  amount  to  about  $100,000  per  an- 
nom.  Six  sailing  vessels  trade  in  and  out  of  this  creek,  carrying  phosphate,  lime, 
er^in,  wood,  lumber,  and  canned  fruit.  These  vessels  go  as  far  as  Davis  Landing, 
4  miles  above  the  junction  of  the  canal  with  the  Mispillion  Kiver,  and,  of  course, 
bsve  to  use  tbe  mouth  of  this  river  to  pass  in  or  out  of  the  bay. 

It  isst«te«l  that  about  thirty-five  years  ago  small  schooners  trading  to  Now  York 
tad  drawing  6  feet  of  water,  sailed  in  Slauf^hter  Creek  as  far  as  Draper  Landing, 
vhere  tbe  old  brick  granary  is  still  standing. 

Primehook  Cn*ek  had  abont  that  time  also  an  open  navigation.  The  coast  survey 
ehart  of  the  Delaware  Bay,  plotted  from  surveys  made  in  18'12,  shows  open  outlets 
for  both  rref'ks.  All  shipments  of  freight  from  aifd  to  tlie  adjoining  country  arc  now 
Bude  either  by  the  way  of  the  Broadkiln  or  Cedar  Creek  Canal.  -  An  approximate 
tiIqi*  of  these  shipments  could  not  be  ascertained. 

It  i«  tbe  desire  of  the  landowners  and  farmers  in  the  vicinity  of  the  five  streams 
icrittioncd  in  the  bill,  and  especially  of  those  living  near  the  creeks  whose  outlets 
^trr  rlos<'d,  to  connect  them  together  by  a  eanal  about  20  feet  wide  and  6  feet  deep 
at  low  water.  Tlie  most  favorable  r  ^ut«  for  the  canal  would  be  through  the  marshes, 
j->eot  three-qnarters  of  a  mile  from  and  nearly  parallel  with  the  shore  of  the  bay, 
t!.e-  Mwtbem  end  to  join  the  Broadkiln  near  Hazzard's  Landing,  3  miles  above  the 
prNient  month  of  this  river,  and  the  northern  end  to  lend  into  the  Mispillion  along 
»br  Hue  of  (Vdar  Creek  Canal.  The  total  length  of  this  waterway  would  be  about 
U  mOes,  two  nf  which  are  in  the  above  canal,  which  needs  deepening,  and  5  miles 
lioeg  imall  ditchee  already  dug  that  could  be  utilized. 

The  oomtraction  of  snoh  a  canal  would  undoubtedly  be  of  great  benefit  to  the 
xljoining  country  in  the  matter  of  drainage,  and  in  decreasing  the  cost  of  hauling 
to  sod  from  the  present  shipping  points.  It  would  also  give  a  new  stimulus  to  the 
nisingof  produce,  now  debarred  through  want  of  navigation  from  reachiug  the 
lurkets  in  time,  and  would  eventually  become  a  valuable  feeder  if  extended  south- 
wardly to  tbe  inland  waterway  now  in  process  of  construction  between  Chinco- 
tcagne  Bay  and  Delaware  Bay,  whose  outlet  will  be  in  deep  water  under  the  shelter 
«f  the  Delaware  Breakwater  Harbor.  But  in  view  of  the  facts  that  neither  the 
Xisptllion  nor  the  Broadkiln  possess  at  present  an  unobstructed  outlet  for  low- 
*ater  navigation,  and  that  the  improvement  would  be  an  expensive  one,  taking  into 
n<n&ideration  all  possible  increase  in  the  present  and  the  prospective  commerce,  I 
i»  not  think  tbe  reopening  of  navigation  of  Primehook,  Slaughter,  and  Cedar  creeks 
•  worthy  of  improvement. 

Very  respectfully,  your  obedient  servant, 

A.  Stierlk, 
ABsistant  Engineer. 
OmL  William  F.  Smith, 

United  States  AgmU 
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H  26. 

PRELIMINARY  EXAMINATION  OF  POOOMOKE  RIVER,  MARYLA 
A  VIEW  OF  UNITING  THE  VVA I KK8  OF  SAID  RIVER  WITH  TH£ 
OF  SYNEPUXENT  BAY  AT  A  POINT  ABOVE  SNOW  HILL. 

[Printed  in  Hoase  Ex.  Doc  No.  94,  Fifty- second  Congress,  seoond  session.] 

Office  of  the  Chief  op  Engineers, 

United  States  Art 
Washington^  D,  C,  Decetnber 

Sir  :  I  have  the  honor  to  submit  the  accompanving  copy 
dated  August  IG,  1892,  by  W.  F.  Smith,  United  States  Age 
of  Engineers,  U.  S.  Army,  retired,  of  the  results  of  a  pr 
examination  of  Pocomoke  River,  Maryland,  with  a  view  of  ui 
waters  of  said  river  with  the  waters  of  Synepuxent  Bay  al 
above  Snow  Hill,  made  to  comply  with  the  provisions  of  the 
harbor  act  approved  July  13, 1892. 

It  is  the  opinion  of  the  local  engineer,  concurred  in  by  the 
engineer  and  by  this  office,  that  the  route  is  worthy  of  impro\' 
the  General  Government. 

It  is  estimated  that  the  surveys  necessary  for  preparatio 
and  project  with  estimates  of  the  improvement  proposed  can 
for  $800. 

Very  respectfully,  your  obedient  servant, 

Thos.  Lincoln  Casi 
Brig.  Oen.,  Chief  of  Uni 
Hon.  S.  B.  Elkins, 

Secretary  of  War. 


REPORT  op  WILLIAM  F.  SMITH,  UNITED  STATES  AGE] 

'   United  States  Engineer  Offk 
Wilmingtonj  DeZ.,  August  li 

General  :  In  compliance  with  instructions  contained  in  De 
letter  of  July  14, 1892,  and  the  requirements  of  section  7  of 
and  harbor  act  of  July  13, 1892, 1  have  the  honor  to  submit  tl 
ing  report  upon  the  preliminary  examination  of  Pocomok 
Maryland,  with  a  view  of  uniting  the  waters  of  said  river 
waters  of  Synepuxent  Bay  at  a  point  above  Snow  Hill,  ma 
my  direction  by  Mr.  A.  Stierle,  assistant  engineer,  a  copy 
re]>ort  accompanies  this. 

The  connection  between  the  Pocomoke  River  and  Synepuxc 
deemed  of  the  greatest  importance  to  the  commerce  between 
apeake  and  Delaware  bays,  affording  a  thoroughly  safe  route 
these  bays  without  the  danger  of  ocean  navigation,  and  woul< 
increase  the  intrinsic  value  of  the  inland  waterway  betweer 
teague  Bay  and  Delaware  Bay. 

The  route  is  well  worthy  of  improvement  and  a  survey 
mended.    The  least  amount  required  to  make  a  survey  and  re 
project  and  estimate  of  cost  of  improvement  is  $800. 
Very  respectfully,  your  obedient  servant, 

Wm.  F.  Smith, 
United  States 

Brig.  Gen.  Thomas  L,  Casey, 

Chief  of  Engineers^  JT,  8.  A. 

(Through  Ool.  Wra.  P.  Craighill,  Corps  of  Engineers,  Divis 
neer,  Southeast  Division.) 
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[First  indoraement.] 

XJ.  S.  Engineer  Office, 
Baltimore^  Md.y  August  18 j  1892. 

B^spectfnUy  submitted  to  the  Chief  of  Engineers. 

Having  in  view  the  facts  aud  reasons  set  forth  iu  the  report  of  the 
local  engineer  and  the  standard  set  by  Congress  in  similar  cases,  I 
state,  as  reii^uiced  by  the  law,  that  this  work  is  "  worthy  of  improve- 

Wm.  p.  Craighill, 
Colonel^  Corps  of  Engineers. 


BETOBT  OF  UR.  A.  8TIERLE,   ASSISTANT  ENGINEER. 

Wilmington,  Del.,  Atigu^t  13, 1892. 

^OLi  In  compliance  with  yonr  instructions  I  have  the  honor  to  suhmit  herewith  a 
Import  upon  the  preliminary  examination  of  Pocomoke  River,  Maryland,  with  the 
Mtw  of  anitin;;  tiit*  waters  of  said  river  with  the  waters  of  Synepuxent  Bay  at  a 
point  aboTe  Snon  liil]. 

It  is  luderatoof i  t'ro^ji  the  promoters  of  the  project  that  the  idea  of  a  connection 
MweMi  the  wateis  named  suggested  itself  and  has  been  elaborated  npon  since  the 
inland  waterway  b<'twcen  Chincoteague  Bay,  Virp^inia,  and  Delaware  Bay  has  been 
rAmmenced :  tiie  pnr}>oses  of  the  improvement  have  therefore  a  wider  scope  than  is 
indicated  in  th<'  bill. 

It  appear.^  also  that  S>^epuxent  Bay  as  an  eastern  terminus  of  the  water  connec- 
tion is  not,  a.K  lirst  understood,  the  narrow  bay  generally  shown  on  recent  charts 
.eapecially  on  tht^^e  of  the  Coast  Survey  Department)  between  Chincoteague  Bay 
tml  Iftle  of  \\  i^bt  n.iv.  but  includes,  according  to  local  traditions,  the  upper  portion 
of  Chtneoteagnt;  >'..v  :i^  far  south  as  the  Virginia  State  line.  That  always  some  un- 
rertainty  exi^t^  *\  \s\\\,  n  .»ard  to  the  exact  fine  where  Chincoteague  Bay  and  Syno- 
pixent  Bay  nn^t  is  >:i'!N^n  by  the  fact  that  on  older  editions  of  the  Coast  Survey 
•  harts  thr  s:  ( <  r  of  v>w-  i  uow  generally  known  as  Chincoteague  Bay  has  two  distinct 
uames,  th*'  !<•'.'!-  \  (*rti'«n  up  to  a  line  extended  across  from  near  Green  Run  Inlet, 
which  is  n«>Av  .•!  .>.«!,  being  Chincoteague  Bay,  ana  the  portion  north  of  it  to  Syne- 
pQxent  Sound  i>  iui;  Assateagne  Bay.  (See  chart  of  the  Atlantic  Coast  from  Capo 
^^abletoCape  HatttraH.  published  in  1877.)  The  maps  of  Worcester  County,  con- 
tuned  in  an  atlas  of  the  State  of  Maryland  published  many  years  ago,  also  givo 
Ansateaffne  Bay  ns  tbr  name  of  the  upper  portion,  but  the  narrow  strip  of  beach  be- 
t«*en  the  bay  and  th'-  (x  oun  is  called  Synepuxent  Beach. 

The  chamcteri^ti«^s  tt  x\.**  bay  shore  on  each  side  would  indicate  that  immediately 
Dvrthof  <.ri>en  Run  Inb^t  the*  bay  was  once  divided  by  low  marshy  land  through 
which  narrows  or  thoroughfares  flowed,  which  have  gradually  widened  by  the  shore 
VMhing  away.  I'his  may  g^ve  a  remote  reason  for  the  existence  of  separate  names 
£nr  the  upper  aud  l«'wer  portion  of  the  Lay.  As  the  bill  calls  for  the  connection  of 
I'ocomoke  Rivvr  \\\\\\  Synepuxent  Bay  it  became  necessary  to  obtain  all  the  informa- 
tion ponible  upon  tLIs  point;  in  addition,  the  framers  of  the  bill  positively  assert 
that  the  npper  p<»rtIon  of  Chincoteague  Bay,  locally  known  as  Synepuxent  Bay,  was 
kciit  in  view  as  tli*.*  be^t  outlet  for  the  suggested  water  connection. 

The  Pocomoke  River  rises  in  the  Great  Cypress  Swamp  in  the  lower  part  of  Sussex 
Coonty,  Del.,  and  is  about  60  miles  long  h'om  its  source  to  its  entrance  into  Po- 
coDMke  :;  >nnd.  Its  course  is  southerly  to  Snow  Hill,  then  southwesterly  to  the 
month,  and  generally  parallel  with  the  coast  line,  which  lies  about  16  miles  to  the 
^Mtward  of  it  The  tide  ascends  the  river  for  33  miles  to  Porter  Landing,  where  a 
Mj^ht  daily  rise  r.ud  fall  is  still  observable.  At  Snow  Hill,  which  is  only  5  miles  be- 
Av  this  landing  ttnd  26  miles  above  the  mouth,  the  average  rise  and  fall  is  about  2.6 
feel. 

This  river  has  beeo  improved  by  the  General  Government  below  Snow  Hill.  At 
the  close  of  operations  in  1888  a  7-K)ot  low- water  channel  80  feet  wide  was  reported 
M  ccMttpleted  to  the  town.  There  is  no  navigation  above  Snow  Hill  on  account  of 
the  county  bridge,  which  crosses  here,  having  no  draw.  The  depth  in  the  channel 
for  2  miles  above  the  bridge  is  fair,  however,  the  least  being  6  feet  at  low  water, 
^ilh  occasional  depths  of  10  and  12  feet.  Above  tidal  influence  the  bed  of  the  river 
n2«s  gradually,  and  is  at  many  places  bare  during  very  dry  seasons. 

Chincoteagne  Hay  is,  through  Chincoteague  Inlet,  connected  with  the  ocean,  and 
u  fn»ia4  to  5  miles  wide.  Its  length  from  Killick  Shoal  light,  near  the  inlet  chan- 
*k\^  to  South  Point,  on  Synepuxent  Neck,  is  about  21  miles.    It  is  connected  on  tho 
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north  by  the  Straits  of  Synepuxent  Bay,  also  called  Synepnxont  Sound,  ^ 
Wight,  Big  and  Little  Assawaman  bays,  and  by  a  canal,  forming  a  sec 
inland  waterway,  with  Indian  River  and  Rehoboth  bays,  the  head  of  the 
being  about  60  miles  north  of  Chincoteague  Inlet.  A  waterway,  givii 
low- water  navigation  in  these  bays,  is  now  in  process  of  constrnctioi 
eventually  be  extended  to  Delaware  Bay. 

The  Pocomoke  River  approaches  the  bay  nearest  at  and  immediately  a 
Hill,  where  the  distance,  m  a  straight  line  across  the  intervenins:  lane 
miles.  There  are,  besides,  other  physical  conditions  which  are  unusually 
for  a  water  connection.  About  1  mile  above  Snow  Hill,  where  tho  de])t 
in  the  river  is  still  ample  and  the  tide  considerable,  a  deep  branch,  th 
Pnrnells  Millpond,  empties  into  the  river.  Three  smaller  branches  rii 
millpond  as  feeders  from  an  easterly,  southeasterly,  and  southerly  direct 
are  of  about  the  same  length.  On  the  bay  side  opposite  two  small  crecki 
Creek,  the  most  northerly,  and  Pow  Pow  Creek,  the  most  southerly,  al 
apart,  flow  into  Chincoteague  Bay.  From  the  head  of  these  branches 
low  ravines  extend  into  the  adjoining  highlands. 

There  are  two  lines  whicl^  present  themselves  as  the  most  feasible  fo 
canal  from  the  Pocomoke  River  to  the  bay.  The  first  is  along  the  easterly 
Pumel Is  Millpond  to  its  head  for  about  2^  miles;  then  across  the  divi 
mile;  then  down  Scarboro  Creek  to  the  bay  3  miles,  a  total  distance  o 
miles.  The  second  follows  the  southeasterly  or  middle  branch  of  the  i 
its  head  3  miles ;  then  across  the  highland  about  1^  miles,  then  dowi 
Creek  into  the  bay  about  If  miles,  a  total  distance  of  about  6^  miles.  1 
elevation  of  the  bottom  of  the  branches  and  creeks  m^y  not  be  over  4  feei 
low -water  level  of  Pocomoke  River;  that  of  the  intervening  highland 
over  1^  feet;  the  necessary  excavations  along  either  of  the  two  routes  < 
very  large  or  deep.  The  Pow  Pow  Creek  route  apparently  offers  the  best 
harbor  in  the  bay,  but  the  advantages  and  disadvantages  of  each  line 
stated  until  an  actual  survey  is  made. 

It  is  not  expected  that  in' the  immediate  locality  commerce  would  be 
creased  by  the  improvement  asked  for  if  made.  The  improvement  is  i 
one,  as  the  benefits  derived  from  it  would  affect  the  general  commerce  oi 
lower  Chesapeake  Bay  and  the  Atlantic  coast  from  Cape  Charles  to  Cape 
and  also  indirectly  'he  coastwise  trade  carried  on  by  a  large  class  of  sni 
It  would  form  an  important  link  and  feeder  of  the  inland  waterway  bet 
coteague  Bay  and  Delaware  Bay  by  drawing  toward  it  a  large  amount  ni 
from  the  westward,  which  is  now  entirely  cut  off  a4id  which  seeks  an  on  tie 
to  northern  markets  in  competition  with  Baltimore.  It  is  impossible  t 
accurately  what  the  amount  of  commerce  would  be  passing  through  sue! 
made,  but  it  is  safe  to  say  that  it  would  not  be  less  than  $5,000,000  per  ai 
the  completion  of  theiuUnd  waterway.  The  connection  of  the  waters  o 
River  and  Synepuxent  Bay,  so  called,*is  worthy  of  improvement,  in  my  o 
{^survey  is  needed  to  prepare  plans  and  estimates,  the  cost  of  which  wii 
Very  repectfuUy,  your  obedient  servant; 

A.  Stii 

Gen.  William  F.  Smith, 

United  States  AgenU 


H  27. 
PRELIMINARY  EXAMmATION  OF  NANTICOKE  RIVER,  DELA 
[Printed  in  House  Ex.  Doc.  No.  120,  Fifty-second  Congress,  second  session. 

Office  of  the  Chief  Engineers, 

United  States  Ar] 
Washington,  D.  C,  Decefnhcr 

Sib  :  I  have  the  honor  to  submit  the  inclosed  copy  of  xep 
August  4, 1892,  by  W.  P.  Smith,  United  States  Agent,  Majoi 
neers,  U.  8.  A.,  retired,  of  the  results  of  preliminary  exaiiii 
Nanticoke  River,  Delaware,  made  to  comply  with  requireme 
river  and  harbor  act  approved  July  13, 1892. 
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I  concnr  in  the  opinion  of  the  local  and  divibion  engineers  that  the 
river  is  worthy  of  improvement  by  the  General  Government. 

An  estimate  of  #500  is  submitted  as  the  cost  of  the  surveys  necessary 
to  the  preparation  of  plan  and  report  with  project  and  estimate  of  the 
imiirovcment  proposed. 

Very  respectfully,  your  obedient  servant, 

Thos.  Lincoln  Casey, 
Brig.  Gen.j  Chief  of  Engineers. 

Hem.  8.  B.  Elkins, 

tkcretary  of  War, 


report  op  william.  f.  smith,  united  states  agent. 

United  States  Engineer  Office, 

Wilmington^  Del,,  August  4,  189J9, 

General:  In  compliance  with  instructions  contained  in  Depart- 
ment letter  of  July  14, 1892,  and  the  requirements  of  section  7  of  the 
river  aod  harbor  act  of  July  13, 1892, 1  have  the  honor  to  submit  the 
following  report  upon  the  preliminary  examination  of  Kanticoke  Kiver, 
Delaware,  miule  under  my  direction  by  Mr.  A.  Stierle,  assistant  engi- 
neer. 

Id  view  of  the  facts,  and  for  the  reasons  set  forth  in  the  report  of  the 
UM*2»tant  engineer,  a  copy  of  which  accompanies  this,  Kanticoke  River, 
Delaware,  is,  in  my  opinion,  worthy  of  improvement  by  the  General 
GtiiTenimeut,  and  a  survey  is  recommended. 

The  least  amount  required  to  make  the  survey  and  report  with  proj- 
ect and  estimate  of  cost  of  improvement  is  $500. 
Very  respectfully,  your  obedient  servant, 

Wm.  p.  Smith, 

United  States  Agent. 

Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers^  V.  8,  A. 

(Through  Col.  Wm.  P.  Craighill,  Corps  of  Engineers,  Division  Engi- 
neer, Southeast  Division.) 

[First  indonement.] 

U.  S.  ExaiNDEB  Office, 
Baltimore,  Md.,  August  9,  1692. 

Respectfully  submitted  to  the  Chief  of  Engineers. 

There  has  been  great  commercial  progress  in  tlie  last  ten  or  fifteen 
years  on  the  peninstila  between  Chesapeake  and  Delaware  bays,  due 
to  the  improvement  of  water  courses  and  the  building  of  railroads. 
From  personal  knowledge,  and  in  view  of  the  facts  and  reasons  set 
forth  in  the  report  of  the  local  engineer,  I  am  of  the  opinion,  and  so 
report  as  required  by  the  law,  that,  taking  into  account  the  present  and 
prospective  demands  of  commerce,  the  ^anticoke  River,  Delawai-e,  is 
**  worthy  of  improvement  by  the  General  Government." 

Wm.  p.  Craighill, 
Oolonelj  Corps  of  Engineers. 


1238   REPORT  OF  THE  CHIEF  OP  ENGINEERS,  U.  S.  AUl 

RfiPORT  OF  MR.  A.   StiERLE,   ASSISTANT  £!^G INKER. 

United  States  Engixekr  0 
Wihningtony  Del.y  Aug 

Sir:  In  compliance  with  your  instnictions,  I  have  the  honor  to  aubiii 
ing  report  upon  t&e  preliminary  examination  of  Kanticoko  River,  Dola^ 

The  headwaters  of  the  Xauticoke  River  consist  of  nnmerous  bra 
mainly  in  the  northern  section  of  Sussex  County,  Pel.,  two  of  the  1 
called  Middleford  and  Deep  Creek.  The  river  flows  in  a  south-southw 
tion  into  Tangier  Sound,  Chesapeake  Bay,  its  moat  proininent  tribu 
from  the  east.  Broad  Creek  River,  in  Delaware,  and  Iroiu  flu*  T^atli, 
Creek,  also  called  the  Northwest  Fork,  in  Maryland.  After  ]>M.s^iti;;  t 
State  line  the  river  enters  Maryland  and  forms  the  boundary  liw  t 
Chester  and  Wicomico  counties  to  its  mouth.  The  river  is  es^outi;»lly  a 
the  influences  of  the  tide  being  felt  above  the  junction  of  the  iiead  bran 
ford  and  Deep  Creek — ^in  the  latter  ba  far  as  the  town  of  Concord,  43 
the  mouth. 

With  the  exception  of  one  shoal,  about  1  mile  below  tlio  month 
Creek,  which  has  a  depth  of  9  feet  at  low  tide  and  a  very  eoi.t::'  ud  ch; 
as  the  ^' swash  channel/'  the  river  has  up  to  the  Delaware  St:<r(-  liue  :nti] 
width  for  present  navigation.  At  Vienna,  Md.,  about  25  miles  a''  i\ «  1 1 
Baltimore  and  Eastern  Shore  Railroad  crosses  the  Nanticoke  n^  •  n  :.  n 
which  is  an  iron  draw  40  feet  in  width.  About  II  miles  above  Mi.  i  I'-i  < 
Delaware  line,  the  characteristic  continuity  and  uniformity  of  de])th  ii 
disappear  and  thence  numerous  shoals  and  bars  obstruct  tlie  river,  \ 
more  pronounced  as  the  head  is  approached.  None  of  the  oh^tnieti* 
ever,  of  great  extent  and  can  be  readily  removed  at  comparatively  litl 
make  a  fair  channel.  From  Truitts  Wharf  near  the  State  lin«'  to  ho]> 
of  Broad  Creek  River,  a  distance  of  about  1^  miles,  shoals  with  a  iiiiii: 
8  feet  at  low  tide  prevail,  the  bottom  being  hard,  stiff  clay.  Kum 
Broad  Creek  River  to  Ellis  Wharf  the  depth  in  the  channel  i.-j  «• . .  r  ' 
the  following  roach  of  the  river,  for  about  one  quarter  of  a  mile,  it  • 
feet,  after  which  it  increases  again  to  12  feet  as  far  as  Cannon";  I'ei '  s 
point  the  width  of  the  channel  appears  to  be  sufficient  for  thi  in:n)(  u  ^ 
sels. 

From  Cannons  Ferry  to  the  head  ot  navigation  at  Seaford.  '^  1.. 
nearly  5  miles,  the  channel  is  generally  shofQ  and  narrow  and  j/  .'  a 
to  10  feet  in  depth.    At  the  lower  wharves  at  Seaford  the  depi:     < 
about  7  feet.    Within  and  above  the  draw  of  the  Delaware  Raili  •• :  •  I 
crosses  the  Nanticoke  here,  a  shoal  exists  with  only  5^  feet  of  ^va^'i 
tide.    Many  sailing  vessels  and  steamers  pass  through  this  draw  dail  v ,  i 
occurred  that  one  of  these  steamers  remained  aground  in  the  draw  : 
The  depth  of  water  above  the  railroad  bridge  as  far  as  the  iron  ec  • 
section  about  one  quarter  of  a  mile  in  length,  appears  to  be  suflieienl  i". 
needs  of  navigation.    This  section  forms  tue  harbor  proper  at  Sea  f«  .ui . 

The  interests  for  the  improvement  of  Nanticoke  River  center  i.\  ^ 
town  has  about  2,r>00  inhabitants;  about  35 stores;  2  fertilizer com))a'.i<< 
annual  capacity  of  15,500  tons;  2  canning  establishments  employing  :•  ■ 
in  season,  the  main  work  being  done  by  machinery;  5  oyster-pack ini;  1 
flour  and  2  saw  mills.  The  surrounding  country  is  said  to  be  the  bes: 
fruit  culture  and  is  in  a  high  state  of  cultivation.  It  is  stated  that,  i 
ing  the  large  shipments  by  rail,  the  commerce  by  water  of  grain,  fruit 
ters,  wood,  etc.,  amounts  to  not  less  than  $3,000,000  annually. 

Seaford  is  the  terminus  of  two  steamboat  lines,  running  daily  boats  fr 
About  100  oyster  vessels  are  emplbyed  during  the  season,  and  six  nvhm 
from  75  to  650  registered  tonnage,  are  owned  in  town  and  make  rognla  i 
out  the  year  to  southern  and  ea.stern  ports. 

Mr.  W.  M.  Ross,  the  owner  of  the  hirgest  fertilizer  works,  who  kin 
the  above  statistics,  states  that  his  vessels,  the  largest  of  which  drnwi 
laden,  experience  mneh  difficulty  in  proceeding  up  the  river  and  are 
quent  delays  on  account  of  the  shoal  water  below  Seaford  during  lo 
same  trouble  is  reported  by  the  steamboat  companies,  whose  boutH 
can  not  reach  the  ui)per  wharves.    The  deep-draft  sailing  vessels  ofte 
three  high  tides  in  the  river  before  they  reach  their  destination.     Th< 
therefore,  suggest  that  a  12-foot  low-water  channel  100  feet  wide  is  nee< 
from  deep  water  below  to  the  county  bridge  at  Seaford.    It  is  not 
much  dredging  is  required  to  make  such  a  channel. 

It  is  estimated  that  if  the  improvement  is  made  the  commerce  on 
increase  to  double  its  present  value,  as  many  largo  factories  would 
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nw  material  could  be  more  readily  obtained  by  water.    The  river  is  worthy  of  im- 
proTemeot. 

The  poblic  records  show  that  that  portion  of  the  Nanticoke  River  under  examiua- 
tioo  baa  been  snrveyed  by  the  Engineer  Department  under  the  direction  of  Major, 
sow  Colonel,  Wm.  P.  Craighill,  Corps  of  Engineers,  in  1878.  'i'he  charts  then  made 
may  be  of  great  valne  for  stndy  if  the  river  is  recommended  for  improvement.  As, 
however,  many  physical  changes  may  have  taken  place  since  that  time,  especially 
al  Seaford,  a  detailed  survey  of  the  present  shoals  is  needed,  which  can  be  made  for 
«500. 

Toy  lespectAiUy,  yonr  obedient  servant, 

A.  Stirrlb, 
A»ii9tant  £ngineer» 

Geo.  William  F.  Smith, 

United  State*  AgenU 


H28. 

PBEUUIKART  EXAMINATION  OF  BLACK  WALNUT  HARBOR,  AT  THE 
MOLTH  OF  GREAT  CHOPTANK  RIVER,  MARYLAND. 

[Friated  in  HonM  Ex.  Boc.  No.  CO,  Fifty-second  Congress,  second  session.] 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Washington^  D,  C,  December  5, 1893. 

Rib  :  I  have  the  honor  to  submit  herewith  a  copy  of  report  dated 
September  1,  1892,  by  W.  F.  Smith,  United  States  Agent,  Major  of 
Eu^rineers^  U.  S.  Army,  retired,  of  the  results  of  a  preliminary  examina- 
tiou  of  Black  Walnut  Harbor,  Maryland,  at  the  mouth  of  Great  Chop- 
tank  River,  made  to  comply  with  the  provisions  of  the  river  and  harbor 
act  approved  July  13,  1892. 

I  ooDcur  in  the  views  of  the  local  engineer  and  the  division  engineer 
that  this  harbor  is  not  worthy  of  improvement  by  the  General  Govern- 
ment. 

Very  respectfully,  your  obedient  servant. 

Thos.  Lincoln  Casey, 
Brig.  Oen.y  Chief  of  Engineers. 
Hon.  8.  B.  Elkins, 

Secretary  of  War. 


BXPOBT  of  WILLIAM  F.  SMITH,  UNITED  STATES  AGENT, 

United  States  Engineer  Office, 

Wilmington^  DeL^  September  i,  1892. 

Gsneral:  In  compliance  with  instructions  contained  in  Department 
letter  of  July  14, 1892,  and  the  requirements  of  section  7  of  the  river 
and  harbor  act  of  July  13, 1892,  I  have  the  honor  to  submit  the  follow- 
ing report  uiion  the  preliminary  examination  of  Black  Walnut  Har- 
bor, Maryland,  at  the  mouth  of  Gre^t  Choptank  Elver,  made  under 
my  direction  by  Mr.  A.  Stierle,  assistant  engineer. 

It  appears  from  the  accompanying  report  of  the  assistant  that  the 
iiDpiovement  desired  by  the  inhabitants  of  the  locality  is  the  dredging 
of  aehaimel  from  deep  water  in  the  Choptank  Bi  ver  up  to  a  private  wharf 
in  the  harbor  with  the  view  of  making  it  an  inducement  for  steamers 
navigating  those  waters  to  run  in. 
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In  view  of  the  fact  that  such  a  channel  would  cost  but  a  compara 
tively  small  sum  of  money,  and  that  the  information  received  from 
steamboat  owners  is  such  tliat  they  do  not  consider  the  proposed  chan- 
nel as  of  any  benefit  in  the  way  of  getting  business  for  their  boats, 
Black  Walnut  Harbor,  Maryland,  is,  in  my  opinion^  not  worthy  of  im- 
provement by  the  General  Government. 

Vei'y  respectfully,  your  obedient  servant, 

Wm.  F.  Smith, 

United  States  Agent 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers^  U.  8,  A» 

(Through  Col.  Wm.  P.  Craighill,  Corps  of  Engineers,  Division  Engi- 
neer^ Southeast  Division.) 

[Third  indorsement.  ] 

F.  S.  Engmneeb  Office, 
Baltimm'ej  McL,  September  22^  1892, 

Eespertfnlly  submitted  to  the  Cliief  of  Engineers. 

For  the  reasons  set  forth  in  the  report  of  the  local  engineer  I  do  not 
consider  this  locahty  '*  worthy  of  improvement  by  the  General  Govern- 
ment.'' 

Wm.  p.  Craighill, 

Colonelj  Corps  of  Engineers. 


eeport  op  mr.  a.  stierle,  assistant  enginebr. 

United  States  Engineer  Officb, 

Wilmington,  Del,,  August  20,  189S, 

Sir:  In  compliance  with  yonr  instructions,  I  havo  the  honor  to  submit  herewith 
a  report  upou  the  preliiuiimry  examination  of  Black  Walnut  Harbor,  mouth  of 
Great  Choptank  River,  Maryland. 

Black  Walnut  Harbor  is  on  the  southern  extremity  of  Tilghman  Island,  in  Talbot 
County,  Md.,  on  the  north  side  of  and  just  inside  the  mouth  of  the  Choptank  River. 
It  is  a  natural  cove  between  two  long  points  of  land  which  project  irom  the  island, 
and  is  sheltered  from  all  points  of  the  compass,  except  from  the  south  and  the  south- 
east. The  protected  area  of  the  harbor  measures  about  three-quarters  of  a  square 
mile.  The  water  is  very  shallow,  the  6-foot  contour  running  more  than  one-quarter  of 
a  mile  from  and  parallel  with  the  shore.  About  2  feet  is  the  average  rise  and  fall  of 
the  tide.  Tilghman  Island  is  a  ]»ortiou  of  the  long  peninsula  called  Bay  Hundred, 
which  is  about  15  miles  long  and  is  divided  from  the  main  body  by  a  small  thorough- 
fare called  Knapps  Narrows.  The  portioil  embracing  the  island  is  about  4  miles 
long  and  from  three-fouii;hs  to  1^  miles  wide. 

About  iive  years  ago  a  company  built  a  pier  1,300  feet  long  irom  the  north  shore 
into  the  cove  in  an  almost  southerly  direction  to  the  6-foot  depth  in  the  harbor. 
This  pier  is  much  used  during  the  winter  season  by  small  oyster  vessels:  its  main 
object,  however,  was  to  induce  the  steamboats  plying  upon  the  ChoptanR  River  to 
land  there.  The  depth  of  water  at  the  head  of  the  pier  and  from  there  out  into  the 
main  channel  was  subsequently  discovered  to  be  insufficient  for  these  steamers, 
whose  draft  of  water  generally  exceeds  8  feet.  The  inhabitants  of  the  island  and 
a  large  number  living  on  the  shores  of  adjoining  creeks  ask,  therefore,  that  a  chan- 
nel 10  feet  in  depth  be  dredged  from  that  depth  in  the  Choptank  River  to  the  wharf, 
so  that  the  above  steamboats  can  land  there  at  any  stage  of  the  tide.  From  sound- 
ings taken  on  the  spot  I  infer  that  the  length  of  the  required  cut  would  not  be  over 
900  feet.  The  bottom  is  stiff  bkie  mud  and  promises  permanency  in  the  channel,  if 
made. 

The  villages  and  settlements  interested  in  the  above  improvement  are  Fairbank, 
Island  City,  Lewistown,  and  Tilghraans  on  Tilghman  Island,  Sherwood  and  Witt- 
mans  on  the  peninsula  above,  and  that  portion  of  St.  Michaels  district  situated  be- 
tween Harris  and  Broad  creeks,  which  includes  the  villages  of  Broad  Creek,  Long 
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Point,  XeTitts,  and  Bozmans.  The  total  population  of  the  villages  named  is  at  pres- 
ent about  2,000,  and  is  rapidly  iucreasiug,  having  doubled  within  the  last  six  years. 
The  migority  of  the  people  depend  upon  the  oyster  business  for  a  living,  and  nearly 
all  own  a  house  and  small  tract  of  laud.  There  are  also  several  large  farms,  the  soil 
beiag  anusttally  fertile  and  well  adapted  for  the  raising  of  grain.  How  large  the 
ojHter  bnsincss  is  can  best  be  shown  by  stating  that  in  the  immediate  vicinity  of 
HhM'k  Walnut  Harbor  about  100  bngeyes  and  300  canoes,  both  belonging  to  the 
smaller  class  of  sailing  vessels^  are  owned,  which,  when  engaged  during  the  oyster 
season  in  dredging  and  tonging  oysters,  em^doy  about  1,300  men.  As  tne  output  of 
1  bogeye  is  about  4,000  bushels  per  season,  nnd  that  of  a  canoe  800  busheld,  the  total 
esmings  from  this  source  amount  to  not  less  than  $320,000  per  annum.  . 

On  an  average  five  bugeyes  of  10  tons  burden  eacli  are  built  on  the  island  each 
^ear.  Twenty  stores  are  located  in  the  country  adjacent  to  and  depending  upon  the 
improTement  of  this  harbor  whose  annual  sales  amount  on  an  average  to  $10,000 
fsek.  The  nearest  railroad  station  by  land  is  McDaniels,  on  the  Baltimore  and  East- 
ern Shore  Railroad,  and  the  nearest  by  water  is  Oxford,  on  the  Delaware  and  Chesa- 
peake Railroad,  10  miles  to  the  eastward,  which  is  also  a  regular  landing  place  for 
fialtimore  steamboats.  A  steamboat  stops  twice  a  week  at  Lows  Wharf,  a  landing 
CO  the  bay  side  of  Bay  Hundred,  8  miles  north  of  Black  Walnut  Harbor.  These  are  the 
nearest  points  from  which  freight  is  sh  ipped  and  received,  except  that  which  is  brought 
direet  mm  or  taken  to  Ball  imore  in  small  vessels.  It  is  a  heavy  tax,  both  in  money 
and  Umr  to  the  people,  as  the  hauling  by  wagons  and  boats  from  and  to  these  points 
adds  greatly  to  the  cost  of  the  necessaries  of  life,  building  material,  fertilizers,  etc. 

A  luiding,  as  a  distributing  point  more  centrally  located  in  the  district  and  giving 
frrqnent  and  better  facilities  for  receiving  and  shipping  freight  of  all  kind,  is  ur- 
gently needed.  It  is  stated  that  if  deeper  watt^r  could  be  made  at  the  head  of  the 
pterin  Black  Walnut  Harbor,  a  number  of  oyster-packing  houses- would  be  erected 
shortly,  the  location,  in  the  midst  of  thoiisnnds  ot  acres  of  fine  oyster  beds  which 
cover  the  bottom  of  a^ljoining  waters,  being  a  most  favorable  one. 

Notwithstanding  the  ur^^iency  of  the  case,  it  seems  to  me  that  the  improvement 
asked  for.  which  consists  in  dredging  an  artificial  channel  up  to  a  wharf  belonging 
to  a  private  coqioration,  should  bo  left  to  private  enterprise.    •    *    * 
Very  respeetfuUy,  your  obedient  servant^ 

A.  Stierle, 
A8$i»tant  Engineer. 

Geo.  WiLUAM  F.  Smith, 
United  JSiate$  AgenU 
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DfPBOTEMENT  OP  PATAPSCO  EIVER  AND  BALTIMORE  HARBOB,  IIARY- 

LAND,  AND  JAMES  RIVER,  VIRGINIA. 


BKPOETOF  COL.  WILLIAM  P.  CRAIGHILL,  CORPS  OF  ENGINEERS,  OFFI- 
CER IN  CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  SO,  1S9S,  WITH 
OTHER  DOCUMENTS  RELATING  TO  THE  WORKS, 


IMPROVEMKNT8. 


L  Pat»p9co  Rirer  and  channel  to  Balti- 

more,  Md. 
3.  Channel  to  Cnrtis  Bay,  in  Patapsco 

River,  Baltimore  Harbor,  Maryland. 


3  James  River,  Virginia. 
4.  Removing  sunken  vessels  or  craft  ob- 
stmoting  or  endangering  navigation. 


XXAMINATIOK. 

fi.  South  and  middle  branches  of  Patapsco  River,  Baltimore,  Md« 


United  States  Engineer  Oppiob, 

Baltimore  J  Md.^  July  8^  1893. 

General:  I  have  the  honor  to  forward  herewith  the  anuual  reports 
fi>r  the  year  ending  June  30, 1893,  for  the  works  of  improvement  of 
rivers  and  harbors  which  have  been  in  my  charge. 

Daring  the  year  I  have  also  been  Division  Engineer  of  the  Southeast 
Division  and  member  of  several  special  boards. 
Very  respectfully,  your  obedient  servant, 

Wm.  p.  Graiohill, 
CoUmely  Corps  of  Engineers. 
Brig.  Oen.  Thomas  L.  Gasgt, 

Chu)f  of  Engineers^  U.  S.  A. 


1 1. 

IMPROVEMENT  OF  PATAPSCO  RIVER  AND  CHANNEL  TO  BALTIMORE,  MD. 

The  river  and  harbor  act  of  September  19, 1890,  contained  the  fol- 
lowing clause: 

Protided,  That  snch  contr.ict8  ae  may  be  deRirable  may  be  entered  into  by  the 
Secretary  of  War  for  the  completion  of  the  existing  project,  or  any  part  of  same,  to 
be  p«id  for  as  appropriations  may  from  time  to  time  be  made  by  law. 
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By  advertisement  of  September  30, 1890.  proposals  w^ere  ir. 
completing  the  channel  to  a  width  o(  600  leet,  with  a  deptli  < 
at  mean  low  water,  which  were  received  December  2,  Tlie  con  i 
awarded  to  the  American  Dredging  Company  of  PhiladeJ 
lOJ  cents  per  cubic  yard  for  removal  and  redeposit,  to  cov^er  ( 
cubic  yards  of  material.  The  time  for  comi^letion  of  the  w^ork  \^ 
1, 1893,  but  it  was  finished  in  December,  1892. 

Work  under  the  contract  began  February  17, 1891,  and  \^ 
tinned  vigorously,  except  when  prevented  by  bad  weather,  m 
cember  6, 1892,  when  it  was  completed.  The  channel  is  uow 
deep  at  mean  low  water,  with  a  width  throughout  of  not  let 
600  feet,  and  more  at  the  turns. 

There  have  been  excavated  during  the  fiscal  year  the  foJ 
amounts  of  material: 

Cu 

From  Fort  McHenry  division 

From  Brewerton  division 

From  Cutoff  division 

From  Lower  division : 

Total  amount  removed  during  the  iiscal  year 1, ; 

Redeposited  below  Rock  Point * 

Redeposited  eastward  of  Lower  division 1,  ( 

Total  removed  under  this  contract; 

In  year  ending  June  30,  1891 1,3 

In  year  ending  Juno  30,  1892 ^ 3,5 

In  year  ending  June  30,  1893 ^ 1,3< 

6,21 
FORT  M'HENRY  division. 

The  areafl  excavated  in  this  division  during  the  fiscal  year  were: 
southwest  side  of  channel,  10,820  by  55  feet,  36,460  by  50  feet,  1 
by  45  feet,  2,510  by  40  feet,  3,828  by  25  feet,  and  6,163  by  20  feet, 
total  area  on  southwest  side  of  310,286  square  yards;  oa  northeast  i 
of  channel  the  areas  excavated  were:  4,500  by  50  feet,  1,380  by  45  f 
and  1,335  by  20  feet,  or  a  total  area  on  northeast  side  of  34,866  squ 
yards. 

BREWERTON   DIVISION. 

The  area  excavated  in  this  division  was  4,055  by  40  feet,  being 
moval  of  deposits  within  the  400foot  channel  limits. 

CUTOFF  DIVISION. 

The  areas  excavated  in  this  division  were:  On  southwest  side  5,4 
by  50  feet,  2,440  by  66§  feet,  112  by  33]^  feet,  and  22,140  by  45  feet,  < 
a  total  area  on  southwest  side  of  160,716  square  yards.  There  wi 
also  excavated  in  this  division  an  area  of  about  90,000  sqaare  yard 
within  the  limits  of  the  400-foot  channel. 

LOWER  DIVISION. 

On  the  east  side  of  this  division  there  was  excavated  an  area  o 
6,560  by  50  feet;  in  addition  to  this  an  area  of  about  92,000  squan 
yards  was  excavated  within  the  limits  of  tlie  400-foot  chamiel.  All  ex 
cavations  mentioned  are  to  a  depth  of  27  feet  at  meau  low  water. 

The  Fort  McHenry  divisiouy  extending  from  the  city  hmits  of  Balti- 
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more  to  the  upper  end  of  the  Brewerton  division,  is  28,500  feet  long, 
with  a  minimum  width  of  GOO  feet,  and  at  its  upper  end,  for  a  distance 
of  about  6,500  feet  ita  widtli  is  800  feet. 

Bracerton  dirision. — This  division  extends  from  the  lower  end  of  the 
Fort  McHenry  division  to  the  ui)i)er  end  of  the  Cutoff  division  j  it  is 
23,500  feet  in  length  and  600  feet  in  width. 

Cutoff  division, — ^This  division  is  23,100  feet  in  length,  with  a  mini- 
mnm  width  of  600  feet.  It  extends  from  the  lower  end  of  the  Brewer- 
ton  to  the  Lower  division. 

loicer  division. — This  extends  from  the  Cutoff  division  to  deep  water 
of  the  Chesapeake  Bay ;  it  is  2,400  feet  long  and  600  feet  wide. 

Angles. — At  the  junction vS  of  the  Fort  McHenry  and  Brewerton  and  of 
the  Brewerton  and  Cutoff  divisions  the  maximum  width  is  1,000  feet, 
and  at  the  junction  of  the  Cutoff'  and  Lower  divisions  the  maximum 
width  is  1,250  feet. 

A  resurvey  is  in  progress  of  the  whole  area  covered  by  the  channeL 
and  to  the  shores  on  either  side. 

It  should  not  be  forgotten  that  this  channel,  like  all  artificial  high- 
ways, needs  attention  and  repairs  to  keep  it  in  proper  order,  and  the 
amount  of  repairs  and  consequent  cost  will  increase  rapidly  if  not 
promptly  attended  to  at  the  proper  times,  whicli  is  on<:e  every  year. 

The  following  are  the  amounts  and  dates  of  appropriations  for  im- 
proving harbor  at  Baltimore,  Md.,  including  Patapsco  Kiver: 


Aqjnnt  30,  1852 
An  glut  15.  I<su6 

MarrhU,  iy«7.. 
July2r>.U*8S.... 
April  10.  1}^>U... 
Jnk  11.1^70... 
MATchS,  1871.. 
JnwlO,  1K72... 
Mtrph3»  1*573.. 
March  3. 1875 . . 
AQKiMni.  1K76 
JoMlS,  187S... 


$20,000 

100,000 

5, 200 

75,000 

17,000 

26, 730 

42,900 

50,000 

100,000 

200,000 

75,000 

75,000 

75,000 


March3,  1879 $160,000 


June  14,  1880 

March  3,  1881 

August  2,  1882 

July  5,  1884 

August  5,  1886 

August  11,  1888.... 
September  19,  1890 

March  3,  1891 

August  5,  1892 


100,000 
150,000 
450, 000 
250,000 
150,000 
300,000 
340,000 
151, 200 
208,000 


Total 3,121,030 


Money  statement 

Jolyl,  1892,  balance  oncxpended $66,310.15 

Aflwimt  appropriated  by  siiudry  civil  act  approved  August  5,  1892 208, 000. 00 

274, 310. 15 

Jane  30, 1893,  amonnt  expended  during  fiscal  year 253, 698.09 

JqIt  1,1893,  balance  unexpended 20,612.06 

Jnly  1, 1893,  outstanding  liabilities 800.00 

inlf  1, 1^93,  balance  available 19,812.06 


\  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1895  100, 000. 00 
*  Saiifflitted  in  compliance  with  reqiiireuiouts  of  sections  2  of  river  and 
(    harbor  acU  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1898. 


OOMMKBCIAL  STATISTICS. 


CusTOM-HousB,  Baltihorie,  Md., 

Collector's  Offii^e,  July  21y  189S. 

Pni:  In  accordance  with  the  practice  prevailing  at  this  port,  requiring  the  collec- 
^uiniislly  to  r«*nder  a  statcinont  of  the  bnsinesH  transactions  of  the  port  of  Balti- 
for  inibrmatiou  and  use  in  your  Department,  I  have  the  honor  to  submit  the 
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following  tabulated  commercial  statement  for  the  fiscal  year  ended  June  30, 1893, 
compared  with  the  twelve  months  preceding,  ended  June  30, 1892: 

Tonnage  movement. 


Inwurd .. 
Outward. 


ForeigxL 


1892. 


Tont, 
1,123,368 
1,383,935 


1883. 


Tona. 
774.399 
1,112,456 


CoMtvriae. 


1892. 


Tont. 
1,192,137 
1,524,602 


1893. 


Tom, 
1, 2^^,868 
1,447,433 


EstdblUhed  steamship  lines. 


Name  of  line. 


North  GemiMi  Lloyd  . 
Atlantic  Tninaport . . . 

Lord 

Bristol  Channel 

Empire 

Joluiston 

Hamburg- American . . 

Puritan 

Donaldson  Blue  Cross 

Hammonia 

Blue  Cross 

Neptnfle 

Bovsl  Netherlands  . . . 

Red  Cross 

Sam 

Buckman*8 

Bnlaok's 

Allan 


Net  tons. 


Destination. 


30,569 

26.849 

12,706 

7,104 

12,508 

17.454 

26, 131 

7,141 

14,076 

8,894 

6,319 

18,633 

8,174 

4,174 

16,872 

1,991 

2,484 

10,002 


Bremen. 

London. 

I^Ifast  and  Dublia. 

Bristol. 

Leith. 

LiverpooL 

Hamburg. 

Antwerp. 

Glasgow. 

South  Brazil  ports. 

Havre. 

Rotterdam. 

Amsterdam. 

North  Brasil  ports. 

Cuba  and  We^t  Indies. 

Fort  Antonio,  Jamaica. 

Annatto  Bay,  Jamaica. 

Liverpool. 


Sixteen  linos.    One  new  lino  established  in  1893. 

Value  of  imports, 

1893  (free) $7,419,132 

1892  (free) 6,652,028 


Increase  in  1893. 


767, 104 


1898  (dutiable) 8,730.980 

1892  (dutiable) 6,766,225 

Increase  in  1893 1,964,755 

'Becapitulation  ofimpwts, 

1893  (free) 7,419,132 

1893  (dutiable) 8,730,980 

Total  value,  1898 16,150,112 

Total  value,  1892 13,418,233 

Increase  in  1893 \ 2,731,859 


Imports  in  American  vessels,  1893 : 

Sailing 3,177,147 

Steam 45,175 

Imports  in  foreign  vessels,  1893 : 

Sailing 502,703 

Steam 12,397,400 

Imports  in  ears  overland,  1893 '. 27, 687 


Total  imports,  1893 16,150^112 
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Value  of  domestic  exports, 

1898 .* $71,482,652 

1892 98,796,856 

DecTOMe  in  1893 27,314,204 

ExpoitB  in  American  tcsscIs,  1893 : 

Sailing 1,050,843 

St«am 

Exports  in  foreign  vessels,  1893 : 

gsiling ^ 109,610 

meam 70,322,199 

Total  exports  in  1893 71,482,652 

Becapittilation  of  erports^ 

la  Aneriran  vefwels,  1893 1,050,843 

In  foreign  vessels,  1893 70,431,809 

ToUl,  1893 71,482,652 

Certain  articles  exported* 


Articles. 


r*«le , 

r  n> 

Vbmt 

FUmr 

Cod 

Copper  matte . . . 
(opprrisi^ols... 

retina 

Dn«lappl««  ... 
iin^t  aaxar . . . . 

%mn 

"lirtke 

CWmiaA(iik£  oil 
Wax .^.... 


23.328 

154. 176 

380,865 

29C.276 

136. 878 

15, 103 

1.498 

49,314 

977 

3. 532 

11.49] 

20, 079 

74. 404 

1,235 


Articles. 


ti 


Beef  (canned) 

Beef  (frcmh) 

Beef  (Aalt) 

Tallow 

Bacon 

Haras 

Pickled  pork 

Lard 

(Ueoroarfrarine  oil. 

Cottonseed  oil 

Starch 

Tobacco  leaf 

Tobacco  stems 

Zinc 


Tons. 


11,965 

2.530 

1,384 

6,425 

960 

342 

841 

15,288 

12,068 

1,754 

5,270 

21,592 

8,125 

261 


Transportation  in  tond  with  appraisement. 


Destination. 


in 

riBriD&ati.  Ohio  . . 
CVrafauMl.  Ohio... 

iMioH.  Ilirb 

<i«M|{How«.  D.  C- 
Isdiaaapoli]!.  Ind  . 
If T  «•,•!.  Kla.... 
V  opbis.  Teon  . .  - 
MUvaakee,  WU.. 
K*»Ysrk,N.Y.. 


Yalne. 

132,974 

7.191 

2,403 

1.5()6 

1,701 

12,935 

277 

767 

5,024 

2,121 

Dntj. 


$21,958.29 

6,990.22 

1,518.06 

1,266.63 

094.00 

ll,3ia08 

721.50 

592.09 

3,897.22 

1,202.78 


Destination. 


Peoria,  in 

PhiladelpJiia,  Pa. 
Pittsburg,  Pa.... 

Richmond.  Ya 

St.  Louis,  If  o 

Toledo,  0 

Wheeling,  W.  Ya 

Total 


Yalue. 


$2,813 
1,047 
36 
78 
8,884 
8,883 
1,592 


90,232 


Doty. 


$2,016.41 

2,528.33 

19.20 

105.50 

7.099.34 

6,283.67 

497.51 


68,608.83 


Transportation  in  bond  without  appraisement. 

Dcetinatkm. 

Yalue. 

Bond. 

Destination. 

Yalue. 

Bond. 

••ftlo,  H.  Y '     es  oaa 

*i  ms  7K 

Milwaukee.  Wis 

$61,832 

742 

7,899 

4.024 

6,728 

38. 157 

15, 872 

10,260 

7,840 

543,761 

11.893 

13,494 

834 

1,466 

$38,820.29 

\aarMstMi, ».  C. ■---••«••• 
<^««».  in 

812  1           320.00 
1238.600  1  lis  atn  97 

MizmeapoIiR,  Minn , . . 

Naanvilie.  Tenn 

445.20 
6. 226. 49 

CWiasatLOhIo 

335,212 

157.246 

17,554 

164 

626 

29.115 

1,897 

9.800 

12,036 

818 

154.145 

23, 8:58 

190,412 

426.957.84 

99,359.95 

7,065.76 

500.00 

375.60 

23,342.48 

957.00 

6.071.24 

7,300.88 

2.500.00 

10«,721.78 

]9,322..'» 

437,210.47 

Omaha.  Hebr 

4, 875. 23 

CVrHaDd.  Ohio 

Pniladelphia.  Pa 

4,053.30 

<3<i>BbQ8.  Ohio 

Pitteburc.  Pa 

40, 247. 06 

IhBT«r.Ci4 

Georgetown,  D.  C 

Richmond.  Ya 

10, 830. 41 

ti«i  VaiB«a,  lown 

14, 357. 93 

thinit.  Vich 

St.  Paul.  Minn 

9,448.40 

Otkoqwi.  Iowa 

St.  Louis.  Mo 

St.  J^osenh.  Mo-^.r ..*. 

461, 436. 89 

ZnMTfile.  Ind 

8. 919. 02 

**nmd  Bapida.  Hkb 

Toledo.  Ohio 

9,048.36 

f^rf^Vrh^,..::::.:. 

Wheeling,  W.  Ya 

Wilmington.  Del 

570. 16 

»ltta8polis.Ind 

1,172.80 

Ka^M  'Cttv'  Ma 

Total 

iS!^^/!?:::::::::: 

2,901,200 

2,868,666.15 

~  *** — *j.«-» . ••• . 
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Summary  of  merchandise  in  bond  without  appraisement. 


Year. 


Bond. 


1893. 
1892. 


Increase  in  1893. 


$2,901,200     $2,868,606.15 
2,219,070  1    1,785,425.45 


782.130       1,083.240.70 


Number  of  immigrants  and  passengers  anived : ' 

In  1893 

Itil892 


26,183 
57,323 


Decrease  in  1893 


31,140 


Amount  of  duos  collected  in  1«93 $4, 5&5, 993. 67 

Miscellaneous  customs  receipts 73,205.46 

Total  receipts  in  1893 4,629,199.13 

Total  receipts  in  1892 3,178,558.44 

Increase  in  1893 1,450,640.60 

Duties  on  merchandise  in  bond : 

1893 501,297.92 

1892.: 219,752.15 


Increase,  1893 281,544.77 

Summary  of  duties,  1893. 

Duties,  etc.,  collected $4,629,199.13 

Duties  on  merchandise  in  bond 501, 297. 92 

Duties  on  merchandise  in  bond,  with  and  without  appraisement 2, 937, 274. 98 

Total 8,067,772.03 

VesseJe  built. 


Year. 

Number. 

GroBa  ton*. 

Net  ton. 

1893 

33 
30 

4.716.35 
3, 013. 46 

8,338.60 
1,986.33 

1892 - --- 

Increase.  1893 

3 

1, 702. 89 

1.402.27 

Vessels  entered  from  foreign  ports : 

American :  Tona. 

Sailing 43,603 

Steam 732 

Foreign : 

Sailing 22,973 

Steam 707,091 

Total 774,399 

Vessels  cleared  for  foreign  ports :  ^ 

American : 

Sailing 42,960 

Steam : 2,320 

Foreign : 

Sailing 8,818 

Steam 1,058,358 

Total 1,112,456 


Vessels  entered 774,399 

Vessels  cleared 1, 112,456 
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Total  foreign,  1893 1,886,855 

Total  fonign.  1882 2,507,303 

Deereaae,1883 620,448 

Vf«eU entered  coastwise,  1^93 1,272,868 

Vf«eU  ekered  ooMtwise,  1893 1,447,453 

Total  coMtwise,  1893 2,720,321 

Totsl  eosstwise,  1892 2,716,739 

I&aesse,1883 3,582 

UCAPITULATION. 

Total  foreign  tonnage,  in  and  oat,  1893 1,886,855 

Total  coastwise  tonnage,  in  andont,  1893 2,720,321 

Total  tonnage,  in  and  oat,  1893 4,607,176 

Total  tannage,  in  and  oat,  1892 5,224,042 

Decrease,  1893 616,866 

STATISTICAL  RECAriTULATION. 

Patisble  mercbaodise  increased *  $1, 964, 756 

Vtrt  merchandise  bas  increased $767, 104 

!  omestie  exporto  have  decreased $27,314,204 

ToDDsge,  foreign  and  coastwise,  has  decreasetl,  tons 616, 866 

Inrrrase in  duties  collected $1,450,640.69 

(orrrsie  in  duties  on  merchandise  in  bond $501, 297. 92 

iMrMse  in  datiee  on  merchandise  in  bond,  with  and  without  appraise- 

Bfnt $1,138,022.49 

I&cresse  in  nnmber  of  vessels  built 3 

The  tonnage  movement  at  this  port  for  the  fiscal  year  shows  a  decrease  from  the 
rn«eding  year  due  entirely  to  the  short  shipment  of  grain. 

There  are  now  eighteen  established  steamship  lines  trading  between  this  and  for- 
'iCQ  ports,  ao  increase  of  one  line,  representing  one  hundred  and  twenty-eight 
•teuuhips,  an  increase  of  thirty-seven  ships,  with  an  aggregate  carrying  capacity 
•f  13.990,260  tons.  The  harbor  and  dock  facilities  at  this  port  are  being  constantly 
laproved,  so  that  they  are  now  superior  to  many  and  second  to  none  on  the  Atlantic 
^fmL  Veasels  of  the  deepest  draft  have  easy  access  in  and  out,  and  the  quick, 
chm  dispatch  vessels  receive  here  make  it  a  favorable  trading  port.  Our  ship- 
buldioj^  industry  has  been  fairly  active.  Thirty-four  vessels,  valued  at  $650,000, 
vere  built,  and  there  are  now  ten  vessels  in  the  course  of  construction, 
fiespectfolly  yours, 

Wm.  M.  Marikie, 

Colleotar. 
CoL  WnxxaacP.  Craiohill, 

Corpt  of  Engineen* 


I  2. 

IMPROVEMENT  OF  CHANNEL  TO  CURTIS  BAY  IN  PATAPSCO  RIVER,  BAL- 
TIMORE HARBOR,  MARYLAND. 

The  river  and  harbor  act  of  1892  contained  the  following  item: 

lapvoving  Patapeco  River,  Baltimore  Harbor,  Maryland:  For  dredging  a  channel 
"^  hondred  and  nfty  feet  wide  at  bottom  and  of  a  depth  of  twenty- seven  feet  mean 
^  water  firom  the  main  ship  channel  to  Curtis  Bay,  in  accordance  with  recommen- 
^tioa  of  Colonel  William  P.  Craiohill,  Corps  of  Lngineers,  submitted  December 
(kutrenth,  eighteen  hundred  and  ninety,  twenty-eight  thousand  dollars. 

The  total  estimated  cost  of  the  improvement  was  $85,000.    The  first 
^propriation  of  928,000  has  been  expended  in  dredging  to  a  depth  of 
KNG  93 79 
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25  feet  at  low  water.  The  work,  under  -a  contract  with  the  19'ational 
Dredging  Company,  was  commenced  in  November,  1892,  and  aiter  con- 
siderable interruption  by  ice  and  severe  weather  was  satisfactorily 
completed  in  May,  1893.    The  channel  is  made  150  feet  wide. 

Money  statement. 

Amonnt  appropriated  by  act  approyed  July  13, 1892 $28, 000. 00 

June  30, 1893,  amount  expended  daring  fiscal  year 28,000.00 

i  Amonnt  (estimated)  required  for  completion  of  existing  project 57, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  Juue  30, 1895    57, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  18(57  and  of  sundry  civil  act  of  March  3, 1893. 


Ahstraot  of  proposaU  for  dredging  a  channel  from  tht  main  ship  channel  to  CnrtU  Bajf, 
Patapaco  liicerf  Afar  gland,  opened  by  Col.  WiUiam  P.  Craighill,  Corps  of  JSngineerM^ 
at  12:05 p.  w.,  Juguat  S3, 1892, 


No. 


1 
2 


8 

4 


6 

7 

8 


Name  and  address  of  bidder. 


Time^ 


Commence. 


Chester  T.  Caler,  Norfolk,  Va 

Geo.  C.  Fobes  St,  Co..  Baltimore,  Hd 

C.  P.  E.  Bnrgwyn,  Richmond.  Va 

Baltimore  Dredging  Co.,  Baltimore,  Md 

John  H.  Madison,  Baltimore,  Md 

American  Dredginff  Co.,  Philadelphia  Pa  .. 
Morris  &CuiuiLgs  I>redgingCo.,  New  York. 

AUas  Dredging  Co.,  WiUnington,  Del 


May 
Jan. 


16,1R93 
1,1893 


Notification... 

On  or  about 
Jail.  1, 1893 
weather  per- 
mitting. 

On  or  before 
Sept.  10,1892. 

Mar.       1, 1893 

On  or  before 
Sept.  15,1892. 

Oct.        1, 1892 


Complete. 


Jan.  1, 1894 
Jnne  1, 1898, 
weather  per- 
mitting. 
Aug.  1.1893 
June  1,1883 


May  80,1893 

Ang.  1,1893 

Bv  or  before 

I>ec.  15,1892. 

Dec  31,1892 


Price  per 
cubic 
yard. 


CewU. 
23 
13.2 


16.6 
12.4 


12| 

13 
16 

15 


TotaL 


$57,500.00 
33,000.00 


41, 600. 00 
31,000.00 


80,312.50 

82,500.00 
40,000.00 

87,60aOO 


Bids  rejected  for  noncompliance  with  eight-hour  law. 

Ahtirnyd  of  proposaU  for  dredging  a  channel  from  the  Main  Skip  Channel  to  CurtU  Bay, 
Patapsco  River,  Maryland,  opened  at  12:05  p,  m.,  October  SI,  1892» 


No. 

Name  and  address  of  bidder. 

Time. 

Price 

per 

cnbio 

yard. 

TotsL 

Commence. 

Complete. 

1 

2 

Aaerioan  Dredging  Co..  Philadelphia,  Pa 

Atlas  Dredging  Co.,  Wilmington,  Del 

April  1,1893 
Nov.  21, 1892 
Nov.  6, 1892 

Jnly    1,1898 
Apr.    1,1893 
June  80, 1893 

OeniB, 
12 

130. 2S0 

8 

National  Dredging  Co.,  Wilmington,  Del 

80.000 

*  Price  left  blank. 


Contract  with  the  National  Dredging  Company. 


APPENDIX   I ^REPORT   OF   COLONEL   CRAIGHILL.  1253 

JMnet  of  propo$aU  for  dredging  and  oanstruoting  dikeSf  etc. — Continaed. 


Xa 


Kamc  and  addreaa  of 
bidder. 


TUtae. 


Commence. 


Complete. 


Goodea  Rooka. 


.a 

0 

o 

il 

o 
H 

« 


Jeat»  P.  Throckmorton, 

Rkhmond,  Va. 
AnrrksD  Dredginff  Co. 

PbOadelphiA^Pa. 
C.  P.  £  BarEWTn,Bich 

soBd.  Va. 
Joka  A.  Cortia,  Rich 
Bond,  Va. 
S    Cb«ater  T.  Calar,  Kor 

folk.  Va. 
I    JaiDfa  F.  Bradley,  Han 

I     cb4«t«r.  Va. 
T  ■  MjtMO,  Host*  &  Donn 

Frankfort.  Kj. 
I   JnMaT.VaQgban,Rich 

aiood,  Va. 
t    C.  D.  Langbonie,  lUeh 


Nov.  15, 1892 

Not.  1,18»2 

On  notifica- 
tion. 
Deo.  1.1882 

Apr  10,1893 

Oct.  15.1892 

...do 

Nov.  26, 1892 

Within  10 
daya. 


Nov.  15, 1893 

000.81,1894 

. ...do  ....... 

Dec  1.1894 
Dec.  31, 1894 
Apr.  15, 1893 
Oct  15, 1894 
Nov.  24, 1894 
Nov.  ~,  1894 


I 

O 

.a 

2 


3 


SB 

I 
I 

0 
O 


$1.10 

1.05 

80 

67 


23 
80 
45 


$2.05 

2.05 

40 

87 


41 

L46 

45 


CO 

§ 


$2.05 

2.05 

80 

67 


.a 
d 
o 


M 


^ 


Biohmond  Bar. 


o 

9 


> 

cs 
o 

8 


% 

H 


Citf. 


1.21 

1.38 

45 


$&00 
6.95 
6.50 


5.69 
6.06 
6.00 


60 
42 
25 
67 


23 


30 


1 

o 

0 

o 


.a 

o 


Cte. 


60 
42 
30 
57 


o 

ft 
JO 
0 

o 


4? 

(2 


.a 

0 

o 


J4 


$0.50  $6.00 
42  6.45 
40  5.60 
67 


41 


30 


1.21 


45 


5.1 


6.00 


5ame  and  addreaa  of 
bidder. 


Jcne  P.  Throckmorton, 

RiehflMmd,  Va. 
Amnicmn  Dredirinir  Co., 

Philadrlphia.Pa. 
C.  P.  K.  Barinryn.  Rich- 

aMsd.  Va. 
Jaha    A.  Cortia,   Rich- 

Bood^Va. 
Cheater  T.  Caler,  Nor- 
folk. Va. 
'  ^MMa  F.  Bradley,  Han- 

cheatfT.  Va. 
'  XaMo,  Hoge  A.  Dnnn, 
'     Fruikfort,  Ky. 

kT.VaogbaD,  Rich- 


Time. 


Commence. 


•     MMLVa. 
C  D.  Langhome,  Rich- 
*  Va. 


I 


Nov.  15, 1892 

Nov.    1,1892 

On   notifica- 
tion. 
Dec.    1,1892 

Apr.  10, 1893 

Oct  15,1892 

. ...do  ....... 

;  Not.  26, 1892 , 

Within    ten 
daya. 


Complete^ 


Not.  15, 1893 
Dec.  81,1894 

.  — do 

Dec.  1,1894 
Dec.  31,1894 
Apr.  15, 1893 
Oct  15,1894 
Nov.  24,1894 
Nov.  — ,  1894 


•3 

1 

S 

I 


0 

Q 


CU. 


45 
43 
40 


33 


40 


0 

I 


g' 


H,a 
..  a 

.a 


CU. 


19 

ISA 

16 
19 


20 


30 


0 


I 

H 

— 

« 

S 


a«. 


20 

lOA 

16 
21 


20 


30 


111 


t:  a 

ii 

II 


CU. 


1 

1 

1 
■ 

E 

G  . 

^ 

luiT: 
•feet 

.a 

1 

wryB 
lineal 

-d^ 

■•a 

1^ 

d  ol 
feet 

Dre 

,073 

h 

n 

1i 

Ach: 
Olin 

&3 

m^ 

^S 

|t 

'd  0 

•a 

•o 

0-^ 

0 

O  0, 

2 

'4 

1 

p3 

a 

1 

I 


o 
''J 


5 


i 


2 
U 

3 


$2. 00  $2. 00 

I 
3.00   3.00 

2.75'  2.75 

i 
2.00  2.00 


$2.87 
3.90 
3.45 
3.00 


'O'd 

0 

O 

o 


$2.87 
3.20 
3.06 
3.00 


51.89'>,  fle53.12  53.12 
Jl.29r-**?2.52).2.62 


n 


3.21 


3.21  4.00 


1,28   1.88 


2.50 


3.83 


2.60 
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{Amount  (estiiiiated)  required  for  completion  of  existing  project $3, 336, 070. 45 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
30,1895 400,000.00 
Submitted  in  compliance  with  requirements  of  sections  2  of  rirer  and 
h^bor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 


Ahstracl  of  proposals  for  dredging  and  constructing  diJees  and  wingdams^  Jamu  Siver, 

Virginia,  opened  September  £8, 1892,  at  12:05  p,  m. 


Time. 

Richmond  to 

Stearnea 

Dike  to 

Stearnea  Dike. 

Goodes  Rocka. 

o 

o 

No. 

Name  and  nddross  of 
bidder.             « 

.a 

s 

CI   . 

• 

! 

! 

o 

1 

! 

1 

1    (2,000   cnbi 

• 

o 

• 

•5- 

1 

o 

2 

.a 

0 

Commence. 

Complete. 

-§ 

8 

s 

P 

mm* 

0 

0 

■^  >* 

V 

l> 

t- 

«  >* 

I 

r-4 

»-• 

^ 
u 

1 

00 

w 

H 

€ 

M 

M 

M 

l-J" 

i 

I 

o 

-S 

g 

** 

rt 

• 

s 

« 

.a 

^ 

cu. 

s 

• 

(2 

o 
O 

Cti. 

& 

(2 

6 

— 

1 

1 

Je$se  P.  Throckmorton, 
Riohmond,  Va. 

Not.  15, 1892 

Not.  15, 1803 

2 

American  Dredffinc  Co., 

Not.   1,1892 

Dec.  31,1804 

27 

674 

10.574 

$5.60 

2710.54 

W54IE5.6Q 

Philadelphia,  Pa. 

8 

C.  P.  E.  Bnrgwyn,  Rich- 
mond, Va. 

On   notifica- 
tion. 

-...do 

25 

55 

55 

5.45 

25 

51 

61  5.46 

John  A.  Cartia,  Sioh- 

JkM,    1,1892 

Dec    1,1804 

30 

40 

45 

6.50 

80 

40 

45  5.50 

mond,  Va. 

Chester  T.  Caler,  Nor- 
folk, Va. 

Apr.  10, 1893 

Dec.  31, 1891 

67 

57 

57 

67 

57 

67 

James  F.  Bradley,  Man- 
chester. Va. 

Oct.  15.1892 

Apr.  15, 1893 

Mason,  Hogo  &.  Dunn, 
Frankfort,  Ky. 

— do 

Oct.  15,1894 

23 

41 

1.21 

5.69 

23 

41 

1.21 

$.« 

James  T.  V  aaghan,Rich- 
mond,  Va. 

Nov.  26, 1892 

Nov.  24. 1894 

39i 

97 

43 

6.05 

40 

1.45 

43 

6.05 

C.  B.  Lanshome,  Rich- 
mond, vik 

Within  10 
days. 

Not.—,  1894 

45 

46 

45 

6.00 

46 

45 

45 

6.00 
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Ahiir^  of  propo9aI$  for  dredging  and  oonairuoting  dikes,  etc. — Continned. 


K* 


Xtae  ami  addreaa  of 
kidJcf. 


TiAie. 


Commence. 


Complete. 


1   Jc«t»  P.  Throckmorton 
RichmoDd.  Va. 
AaeHcan  Dredjrins  Co. 

Pbilad»lphiA,Pa. 
CP.E  Bai«wTB,Kicb 

»©nd,  Va. 
John  A.  Curtis,  Rich 
mood^Ta. 
$   Cb«»er  T.  Caler.  Xor 

•    folk,  Va. 
I  Jtmrs  F.  Bradley,  lian 
ch<«t«r.  Va. 
Mmoo.  Hoge  tt  Dunn 

Frankfort.  Kj. 
JttMsT.Vanghan,  Rich 

■load,  Va. 
C.  D.  Lsa|choni6,  lUch 


iroy.15,1892 

KoT.  1,1892 

On  notifica- 
tion. 
Dee.  1,1802 

Apr  10, 1893 

Oct  16.1892 

— do 

Nov.  26, 1892 

Within  10 
days. 


Goodes  Rocks. 


o 

s 


H 


I 


yoT.  15, 1893 
Bee.  81, 1894 

Bee.  1.1894 
Dec.  31, 1804 
Apr.  15, 1893 
Oct.  15, 1894 
yoy.24,1894 
Not.— ,1894 


o 

0 

s 


.a 


$1.10 

1.05 

30 

57 


23 
80 
46 


$2.05 

2.06 

40 

57 


41 

1.46 

46 


mi 

I 


$2.05 

2.06 

80 

67 


.a 

0 


I 


Richmond  Bar. 


o 

.a 

9 

s 

» 

o 

CI 

H 


S3 


CU. 


1.21 

1.38 

45 


$8.00 
6.96 
6.60 


6.69 
6.06 
6.00 


60 
42 
25 
57 


23 


80 


•5» 


d 
o 


o 
O 


CU. 


50 
42 
30 
57 


-2 

01 

o 

a 
o 


44 
2 


0 


e 

2 


(2 


41 


30 


$0.50  $6. 00 
42  5.46 
40  6.50 
67 


1.21 


45 


6.69 


6.00 


It. 


sad  sddreM  of 
bidder. 


Time. 


Commence. 


Complete. 


J««se  P.  Throckmorton, 

RichaMmd,  Va. 
Aarrfran  Dredirinfr  Co., 

PhiUdrlphia^Pa. 
C.  P.  K,  Borjcwyn.  Rich- 

■MMLVa. 
Jehn   A.  Cortia,   Rich- 

mnBd,Va. 
ChcMer  T.  Caler,  Koi^ 

Mk.Va. 
James  F.  Bradley,  Man- 

ebfst»r.  Va. 
Kasosk  Hog*  dt  Dunn, 

Frankfort,  Ky. 
James  T.  Vangban,  Rich- 

■MBd^Va. 
C.  D.  Langhome,  Rich- 


XoT.  15.1892 

Nov.    1,1892 

On  notifica- 
tion. 
Dea    1,1892 

Apr.  10, 1893 

Oct.   15,1892 

....do 

Not.  28,1892, 

Within    ten 
days. 


Not.  15, 1893 
Dec.  81,1894 
...  .do ....... 

Dec  1.1894 
Dec.  31,1894 
Apr.  16,1893 
Oct  16,1804 
Nor.  24, 1894 
Nov.— ,1894 


5? 

-3 

ao 

1 

o 


0 
P 


Ctt. 


45 
43 
40 


33 


40 


S 

SI 

r 

dO 
fl 

O 

45 


CU. 


10 

16 
19 


20 


30 


a 

■*» 
08 

I 

Si 


Xi 


8 


CU, 


20 


30 


I   I 


•  ■ 

IS 


i  I 


CU. 


Close 

1. 

1 

I 

luff: 
•feet] 

5 

60 

1 

«i 

a^ 

'^^ 

s' 

we 
feet 

dol 
feet 

|g 

38 

0  H 

Bar  and 
dikes  (1 

Reach: 
(430  lin 

Bar:  Ex 
(650  lin 

'O  a 

'd 

•0 

fl-^ 

9 

0 

o  P« 

O 

S3i 

d 

a 

<3 

ii 

o 

P< 

M 

S 

OS 

I 


^ 

s^ 


l| 

5- 

0 

o 

•fl 


20 

2 

1»A 

u 

16 

2ft 

21 

3 

$2. 00  $2. 00 
3.  Oo'  3. 00 

2.75  2.75 

I 
I 

2.00   2.00 


$2.87 
3.90 
3.45 
3.00 


$2.87 
3.20 
3.05 
3.00 


51.89  >,  ea  53. 12  53. 12 
}l.29}^-***>2.52?2.62 


3.21 


7i 


1.28 


3.21 


1.88 


4.00 


2.50 


3.33 


2.60 
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By  advertisement  of  September  30, 1890,  proposals  were  invited  for 
completing  the  channel  to  a  width  of  600  feet,  with  a  depth  of  27  feet 
at  mean  low  water,  which  were  received  December  2.  The  contract  was 
awarded  to  the  American  Dredging  Company  of  Philadelphia,  at 
lOJ  cents  per  cubic  yard  for  removal  and  redeposit,  to  cover  6,000,000 
cubic  yards  of  material.  The  time  for  completion  of  the  work  was  June 
1, 1893,  but  it  was  finished  in  December,  1892. 

Work  under  the  contract  began  February  17, 1891,  and  was  con- 
tinued vigorously,  except  when  prevented  by  bad  weather,  until  De- 
cember 6, 1892,  when  it  was  completed.  The  channel  is  now  27  feet 
deep  at  mean  low  water,  with  a  width  througbout  of  not  less  than 
600  feet,  and  more  at  tlie  turns. 

There  have  been  excavated  during  the  fiscal  year  the  following 
amounts  of  material: 

Cubio  yards. 

From  Fort  McHenry  division .•  676,371 

From  Brewerton  division 21, 509 

From  Cutoff  division 575,838 

From  Lower  division ; 92,775 

Total  amoiint  removed  during  the  fiscal  year 1, 366, 493 

Redeposited  below  Rock  Point 290, 093 

Redeposited  eastward  of  Lower  division 1,076,400 

Total  removed  under  this  contract: 

In  year  ending  June  30,  1891 1,334,536 

In  year  ending  Jnne  30,  1892 ^ 3,518,150 

In  year  ending  June  30,  1893 ^ 1,366,493 

6, 219, 179 
FORT  M'HENRY  DIVISION. 

The  areas  excavated  in  this  division  during  the  fiscal  year  were:  On 
southwest  side  of  channel,  10,820  by  55  feet,  36,460  by  50  feet,  1,225 
by  45  feet,  2,510  by  40  feet,  3,828  by  25  feet,  and  6,163  by  20  feet,  or  a 
total  area  on  southwest  side  of  310,286  square  yards;  on  northeast  side 
of  channel  the  areas  excavated  were:  4,500 by  60  feet,  1,380  by  45  feet, 
and  1,335  by  20  feet,  or  a  total  area  on  northeast  side  of  34,866  square 
yards. 

BREWERTON  DIVISION. 

The  area  excavated  in  this  division  was  4,055  by  40  feet,  being  re- 
moval of  deposits  within  the  400-foot  channel  limits. 

CUTOFF  DIVISION. 

The  areas  excavated  in  this  division  were:  On  southwest  side  5,475 
by  50  feet,  2,440  by  G6§  feet,  112  by  3^  feet,  and  22,140  by  45  feet,  or 
a  total  area  on  southwest  side  of  160,716  square  yards.  There  was 
also  excavated  in  this  division  an  area  of  about  90,000  square  yards 
within  the  limits  of  the  400-foot  channel. 

LOWER  DIVISION. 

On  the  east  side  of  this  division  there  was  excavated  an  area  of 
6,560  by  50  feet;  in  addition  to  tliis  an  area  of  about  92,000  square 
yards  was  excavated  within  the  limits  of  the  400-foot  channel.  All  ex- 
cavations mentioned  are  to  a  depth  of  27  feet  at  mean  low  water. 

The  Fort  McHenry  division^  extending  from  the  city  limits  of  BalU* 
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more  to  the  upper  end  of  the  Brewertoii  divisioD,  is  28,500  feet  long, 
with  a  minimum  width  of  600  feet,  and  at  its  upper  end,  for  a  distance 
of  about  6,500  feet,  its  widtli  is  800  feet. 

Brewerton  divimon. — This  division  extends  from  the  lower  end  of  the 
Fort  McHenry  division  to  the  upper  end  of  the  Cutoff  division  :  it  is 
23,500  feet  in  length  and  600  feet  in  width. 

Cutoff  division. — ^This  division  is  23,100  feet  in  length,  with  a  mini- 
mum width  of  600  feet.  It  extends  from  the  lower  end  of  the  Brewer- 
ton  to  the  Lower  division. 

Lower  division. — This  extends  from  the  Cutoff  division  to  deep  water 
of  the  Chesapeake  Bay ;  it  is  2,400  feet  long  and  600  feet  wide. 

Angles. — At  the  junctions  of  the  Fort  McHenry  and  Brewerton  and  of 
the  Brewerton  and  Cutoff  divisions  the  maximum  width  is  1,000  feet, 
and  at  the  junction  of  the  Cutoff*  and  Lower  divisions  the  maximum 
width  is  1,250  feet.  . 

A  resurvey  is  in  progress  of  the  whole  area  covered  by  the  channel 
and  to  the  shores  on  either  side. 

It  should  not  be  forgotten  that  this  channel,  like  all  artificial  high- 
ways, needs  attention  and  repairs  to  keep  it  in  proper  order,  and  the 
amount  of  repairs  and  consequent  cost  will  increase  rapidly  if  not 
promptly  attended  to  at  the  proper  times,  which  is  07ice  every  year. 

The  following  are  the  amounts  and  dates  of  appropriations  for  im- 
proving harbor  at  Baltimore,  Md.,  including  Patapsco  River: 


August  30,  1852 
August  15,  1856 
June  23,  18G6.., 
March  2,  1867... 
July  25, 1868.... 
April  10,  1869... 
July  11,  1870  ... 
March  3,  1871 . . . 
Juno  10,  1872... 
March  3, 1873  . . , 
March  3, 1875 . . . 
August  14, 1876  , 
June  18, 1878  . . . 


$20, 000 

100,000 

5,  200 

75,000 

17, 000 

26, 730 

42,900 

50,000 

100,000 

200,000 

75,000 

75,000 

75,000 


March3,  1879 $160,000 


June  14,  1880 

March  3.  1881 

August  2,  1882 .... 

July  5,  1884 

August  5,  1886.... 
August  11,  1888... 
September  19,  1890 

March  3,  1891 

August  5,  1892 


100,000 
150,000 
450,000 
250,000 
150,000 
300,000 
340,000 
151, 200 
208,000 


Total 3,121,030 


Money  statement. 

July  1, 1892,  balnnce  unexpended $66,310.15 

Amount  appropriated  by  sundry  civil  act  approved  August  5,  1892 208. 000. 00 

274, 310. 15 

June  30, 1893,  amount  expended  during  fiscal  year 253, 698. 09 

July  1, 1893,  balance  unexpended 20, 612.06 

July  1, 1893,  outstanding  liabilities 800.00 


July  1,  1893,  balance  available 19,812.06 


C  Amount  that  can  be  profitably  oxpeudcd  in  fiscal  year  ending  June  30, 1895  100, 000. 00 
<  Submitted  in  compliance  with  requireuionts  ot*  sections  2  of  river  and 
(     harbor  acta  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 


COMMERCIAL  STATISTICS. 


CusTOM-HousH,  Baltimore,  Md., 

Collector's  Office,  July  SI,  189S. 
8in:  In  accordance  with  the  practice  prevailiug  at  this  port,  requiring  the  collec- 
tor annually  to  render  a  statement  of  the  business  transactions  of  the  port  of  Balti- 
aiore  for  information  and  use  in  your  Department,  I  have  the  honor  to  submit  the 
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By  advertisement  of  September  30, 1890,  proposals  were  invited  for 
completing  the  channel  to  a  width  of  COO  feet,  with  a  depth  of  27  feet 
at  mean  low  water,  which  were  received  December  2.  The  contract  was 
awarded  to  the  American  Dredging  Company  of  Philadelphia,  at 
lOJ  cents  per  cnbic  yard  for  removal  and  redeposit,  to  cover  6,000,000 
cubic  yards  of  material.  The  time  for  completion  of  the  work  was  June 
1, 1893,  but  it  was  finished  in  December,  1892, 

Work  under  the  contract  began  February  17, 1891,  and  was  con- 
tinued vigorously,  except  when  prevented  by  bad  weather,  until  De- 
cember 6, 1892,  when  it  was  completed.  The  channel  is  now  27  feet 
deep  at  mean  low  water,  with  a  width  throughout  of  not  less  than 
600  feet,  and  more  at  the  turns. 

There  have  been  excavated  during  the  fiscal  year  the  following 
amounts  of  material : 

Cabio  yards. 

From  Fort  McHenry  division 676,371 

From  Brewerton  division 21, 509 

From  Cutoff  division 575,838 

From  Lower  division 92,775 

Total  amount  removed  during  tlie  fiscal  year 1, 366, 493 

Redeposited  below  Rock  Point 290, 093 

Redeposited  eastward  of  Lower  division 1, 076, 400 

Total  removed  under  this  contract : 

In  year  ending  June  30,  1891 1,334,536 

In  year  ending  Juno  30,  1892 ^ 3,518,150 

In  year  ending  June  30,  1893 ^ 1,366^493 

6;  219, 179 
FORT  M'HENRY  DIVISION. 

The  areas  excavated  in  this  division  during  the  fiscal  year  were:  On 
southwest  side  of  channel,  10,820  by  55  feet,  36,460  by  60  feet,  1,225 
by  46  feet,  2,510  by  40  feet,  3,828  by  25  feet,  and  6,163  by  20  feet,  or  a 
total  area  on  southwest  side  of  310,286  square  yards;  on  northeast  side 
of  channel  the  areas  excavated  were:  4,600 by  60  feet,  1,380  by  46  feet, 
and  1,335  by  20  feet,  or  a  total  area  on  northeast  side  of  34,866  square 
yards. 

BREWERTON  DIVISION. 

The  area  excavated  in  this  division  was  4,055  by  40  feet,  being  re- 
moval of  deposits  within  the  400foot  channel  limits. 

CUTOFF  DIVISION. 

The  areas  excavated  in  this  division  were :  On  southwest  side  5,475 
by  50  feet,  2,440  by  66§  feet,  112  by  33  J  feet,  and  22,140  by  45  feet,  or 
a  total  area  on  southwest  side  of  160,716  square  yards.  There  was 
also  excavated  in  this  division  an  area  of  about  90,000  square  yards 
wittiin  the  limits  of  the  400-foot  channel. 

LOWER  DIVISION. 

On  the  east  side  of  this  division  there  was  excavated  an  area  of 
6,560  by  50  feet;  in  addition  to  this  an  area  of  about  92,000  square 
yards  was  excavated  within  the  limits  of  the  400-foot  channel.  All  ex- 
cavations mentioned  are  to  a  depth  of  27  feet  at  mean  low  water. 

The  Fort  McHenry  division^  extending  from  the  city  limits  of  Balti* 
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more  to  the  upper  end  of  the  Brewerton  division,  is  28,500  feet  long, 
with  a  minimnm  width  of  (500  feet,  apd  at  its  upper  end,  for  a  distance 
of  about  6,500  feet,  its  width  is  800  feet. 

Brewerton  division. — This  division  extends  from  the  lower  end  of  the 
Fort  McHenry  division  to  the  upper  end  of  the  Cutoff  division ;  it  is 
23,500  feet  in  length  and  600  feet  in  width. 

Cutoff  division. — This  division  is  23,100  feet  in  length,  with  a  mini- 
mum width  of  600  feet.  It  extends  from  the  lower  end  of  the  Brewer- 
ton to  the  Lower  division. 

Lower  division. — This  extends  from  the  Cutoff  division  to  deep  water 
of  the  Chesapeake  Bay ;  it  is  2,400  feet  long  and  600  feet  wide. 

Angles. — ^At  the  junctions  of  the  Fort  McHenry  and  Brewerton  and  of 
the  Brewerton  and  Cutoff  divisions  the  maximum  width  is  1,000  feet, 
and  at  the  junction  of  the  Cutoff*  and  Lower  divisions  the  maximum 
width  is  1,250  feet. 

A  resurvey  is  in  progress  of  the  whole  area  covered  by  the  channel 
and  to  the  shores  on  either  side. 

It  should  not  be  forgotten  that  this  channel,  like  all  artificial  high- 
ways, needs  attention  and  repairs  to  keep  it  in  proper  order,  and  the 
amount  of  repairs  and  consequent  cost  will  increase  rapidly  if  not 
promptly  attended  to  at  the  proper  times,  which  is  once  every  year. 

The  following  are  the  amounts  and  dates  of  appropriations  for  im- 
proving harbor  at  Baltimore,  Md.,  including  Patapsco  River: 


$20,000 

100,000 

5,200 

75,000 

17,000 

26,730 

„„.j  ...  .^. 42,900 

March  3,  1871... 50,000 


Augnst  30,  1852 
August  15,  1856 
Jnne2.S,  18G6.. 
March  2,  1867 . . 
July  25, 1868... 
April  10,  1869. . 
July  11,  1870 


June  10,  1872 
March  3, 1873  . . 
31arch  3, 1875 . . 
August  14, 1876 
June  18, 1878  . . 


100,000 

200,000 

75,000 

75,000 

75,000 


March3,  1879 $160,000 


June  14,  1880 

March  3.  1881 

August  2,  1882 

Julys,  1884 

Augusts,  1886 

August  11,  1888.... 
September  19,  1890 

March  3,  1891 

Augusts,  1892 


100,000 
150,000 
450,000 
250,000 
150,000 
300,000 
340,000 
151, 200 
208,000 


Total 3,121,030 


Money  statement. 

July  1,  1892,  bain  nee  unexpended $66,310.15 

Amount  appropriated  by  suudry  civil  act  approved  August  6,  1892 208, 000. 00 

274, 310. 15 
June  30, 1893,  amount  expended  during  fiscal  y enr 253, 698. 09 

July  1, 1893,  balance  unexpended 20,612.06 

July  1,  1893,  outstanding  liabilities 800.00 

July  1,  1893,  balance  available 19,812.06 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1895  100, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 


COMMERCIAL  8TATI8T1CB. 

CusTOM-HousB,  Baltimore,  Md., 

Collector's  Office^  July  181, 189S. 

Sin:  In  accordance  with  the  practice  prevailing  at  this  port,  requiring  the  collec- 
tor annually  to  render  a  stsrteuient  of  the  business  transactions  of  the  port  of  Balti- 
more for  inibruiatiou  and  use  in  your  Department,  I  have  the  honor  to  submit  the 
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{  Amount  (estimated)  required  for  completion  of  oziBtiiig  project ¥3, 336, 070. 15 
Amoanttliat  can  be  ptofltabl;  expended  in  fieoal  Tear  ending  June 
30,  1895 400,000.00 
Submitted  in  oompliance  with  requirements  of  sections  2  of  river  and 
hdtboi  aots  of  1SG6  and  lli67  and  of  sundry  civil  act  of  March  3, 1893. 
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Abtlract  of  propoialt  for  dredging  and  consti-Hctitig  ditei,  etc. — Continiiad. 


Time. 

Ooodee  Rock*.      1      Richmond  Bu. 

... 

bMa. 

0„...». 

Complete. 

i 

11 

1 

Jew*  P.  Throckmorton. 

Hlchmnnfl.  v.. 
American  Dredrtng  Co., 

PhlUdelphla.l'B. 
C.  P.  E  ll«rg-jn.  Rich- 

.or;V&«rU.,  Rich- 

Ch™er'  T?'c»l«r.  Nor- 

Jume.'F.'finidler,  Mhi. 

Not.  15,  ISM 

Not.  15,1883 

Nov.   1,189! 

On  notifloa- 

lion. 
Deo,   1,IB»2 

Apr  10,1893 

Oct  IS.lSKt 

Deo- 81, 1894 

Deo-  I,18M 
Dec.  31, 1894 
Apr,lS,IS(« 

»i.i 

1.0 

UaeoD.  Hoge  &  Donn, 

Fr.nkfQrl,  JLj. 
Jjunea  r.Vinghan,  Hioli 

RIOHd.  Vb. 
C.  D.  Laiythome,  Riob- 

.-.do 

Not,  2S,  1S»2 

Within  10 

day.. 

Oct.  IS,  1804 
NoT.a4,18M 
Sot— .1884 

bidder. 

"- 

, 

Ko. 

Commence. 

Complete. 

1 

t 

1 

S 
1 

1 
1 

Amrrkiui  UredcinR  Co.. 
PhllidFlphIa,  Pa. 

C.P.E  BarKwyn,  Rich. 

•    mond,  Va. 

John    A.  Curtl.,    Rich- 
mond, Va. 

Che«ior   T.  Caler,  Xor- 
folk,  Va. 

Jimc.  P.  Itradley.  Man- 

NoT.15,18« 
Not.   1,I8»2 
On  noUfloa- 
D60.™i,18W 
Apr.  10,  IBM 
Oct.   1S,I8S2 

Not- IS,  1803 
Dec  91,18H 
--*> 

Deo.    I.ISM 

Apr.  15,1693 

CIM. 

.«. 

.«. 

^-. 

(2.  00(2.00 
3.00  3,00 

(2.31 
3.90 
3. 45 
3.00 

43 
40 

ISA 

20 

lOA 
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8.20 
3.  OS 
8.00 

!!:"!'■" 
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M»Mn,  Hog.  i  Dnno. 
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Ahatraet  of  proposali  for  dredging  and  con9lruoHng  dikes,  eie, — Continaed. 


k 


Ko. 


1 

1 
8 
4 
5 

e 

7 
8 

• 


Ko. 


Name  and  aildress  of 
bidder. 


Jesse  P.  Throdrinorton, 
Richmond,  Va. 

American  Dredging  Co., 
Philadelphia,  Pa. 

C.  P.  E.  Burgwyn,  Rich- 
mond, Vs. 

John  A.  Cnrtis,  Rich- 
mond, Ya. 

Chester  T.  Caler,  Nor- 
folk,  Va, 

James  F.  Bradley,  Man- 
chester, Va. 

Mason,  Hoge  ic  Dunn, 
Frankfort,  Ky. 

James  T.  Vanghan,  Rich- 
mond, Va. 

C.  D.  Langhome,  Rich- 
mond, Va. 


Time. 


Commence. 


Not.  15, 1892 

Nov.  1, 1892 

On  notifica- 
tion. 
Dec.  1, 1802 

Apr.  10, 1893 

Oct  15, 1892 

....do ....... 

Nov.  26, 1892 

Within    ten 
days. 


Complete. 


a 


a  S 
As 


9 


•0.2 

o  ^ 

B2 


Nov.  15, 1893 
Deo.  31. 1894 

....do 

Dec  1,  1894 
Dec.  31, 1894 
Apr.  15, 1893 
Oct  15,1894 
Nov.  24. 1894 
Nov.— ,1894 


$2.87 
3.90 
3.45 
3.00 


Si 
si, 

H 


;3..i2 

>2.52 
4.00 


2.50 


12.87 
3.20 
3.05 
3.00 


to 

a 


« 
n: 


IS 

CO 


$2.87 
8.20 
3.05 
3.00 


;3. 12^ 
>2.52) 

3.33 


2.50 


3.00 
3.33 


2.06 


i 


'd 

On 


•^C 


5 


$2.87 
3.20 
3.06 
3.00 


3.00 
3.33 


2.95 


I 

a 

IS 

|S;§ 

I 

4 


$2.87 
3.90 
3.45 
8.00 


3.00 
4.00 


ao 


O 

o 
O 


$2. 87  $187 

3.20  3.20 

I 

8.05'  3.06 
3.00!  3.00 


8.00  3.00 
3.33  3.33 


2.95 


2.95  2.96 


1 

2 
8 


Kttneand  addreisof 
bidder. 


Time. 


Commence. 


Complete. 


9 


Jesse  P.  Throckmorton, 
Richmond,  Va. 

American  Dredging  Co., 
Philadelphia,  Pa. 

C.  P.  E.  Burgwyn,  Rich- 
mond, Va. 

John  A.  Curtis,  Rich- 
mond, Va. 

Chester  T.  Caler,  Nor- 
folk, Va. 

James  F.  Bradley,  Man- 
chester, Va. 

Mason,  Hoge  &  Dirnn, 
Frankfort,  Ky. 


James  T.  Vanghan,  Rich- 
mond, Va. 

C.  D.  Langhome,  Rich- 
mond, Va. 


Nov.  15, 1892 

Nov.    1,1892 

On  notifica- 
tion. 

Dec.    1,1892 

Apr.  10, 1893 

Oct  15,1892 


.do 


Nov.  26, 1892 

Within    ten 
days. 


Nov.  15, 1893 
Dec.  31.1894 

Dec.  1.1894 
Dec.  31, 1894 
Apr.  15, 1893 

Oct  16,1894 

Nov.  24, 1894 
Nov.  — ,  1894 


p 

i 

to 

,0 


I 

s 

o 

o 


!$0.33 


21 
50 


i2.73/ 
►2.13^ 

6.00 


2.10 


TotaL 


$178,664.90 
164,086.55 

137,06L00 


171,686.67 


148,407.84 


Cubic  foot 

Wants  aU  the  work  or 

none. 
Cubic  foot;  wants  all 

the  work  STtaodifi- 

cation. 
Wanu  all  the  work  or 

none. 

Cubic  yard. 
Cubic  yard  if  gravel 
is  furnished. 

Wants  all  the  excava- 
tion or  noner  Care 
nothing  for  the  tim- 
ber woirk. 


Cubic  yard. 


Contract  wiib  John  A.  Curtis. 
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Ab$tract  of  proposals  for  building  one  ecmOf  improving  James  Eiver,  Virginia,  opened 

December  £8, 1892,  at  12,05  p,  m. 


No. 


1 

2 

3 

4 
5 
6 
7 
8 
9 


Kame  and  address  of  bidder. 


George  Waabington  IXonly,  Klcbmond,  Va. 
William  E.  Woodall  &  Co.,  Baltimore,  Md. 
T&e  Jamea  Clark  Company,  Baltimore,  Md. 


Lewis  H.  Hoagland,  Portamoutb,  Ya 

Wilson  Reed,  Norfolk,  Va 

Lonis  H.  Skinner,  Wilmington,  N.  C 

H.  T.  Morrison  &  Co.,  Petersburg,  Va 

Jobn  F.  Walsh,  jr.,  New  York,  N.  Y 

The  Bmsstar  Shipbuilding  Company,  Baltimore,  Md 


Time. 


Commence. 


Jan.  15,1803 

At  once 

Award  of 
contr:iCt  .. 

10  days 

Jan.  10,18»i 
Jan.  25, 1893 
Feb.    1,1893 


At  once. 


Complete. 


Apr.    1,1803 

— do 

— do 


..-.do 

— do 

Feb.  25, 1893 
Apr.   1,1803 

do 

....do 


Price. 


$1,074.00 
2, 500. 00 
1,050.00 

1.240.00 
1,980.00 
1,300.00 
1, 157. 67 
2.432.00 
97LS0 


Contract  with  the  Bmsstar  Shipbuilding  Compauy. 


REPORT  OF  MR.  H.  D.  WHITCOMB,  ASSISTANT  ENGINBEB. 

Richmond,  Va.,  July  1, 189S, 

Colonel :  I  have  the  honor  to  submit  the  following  report  o{  operations  connected 
with  the  improvement  of  James  River,  Virginia,  for  the  fiscal  year  ending  June  30, 
1893. 

Surveys  and  tidal  observations. — A  survey  of  the  bend  cut-off  at  Dutch  Gap  was 
made  in  July,  1S92,  and  a  map  giving  the  soundings  in  the  bend,  and  a  report  on  the 
conditions  of  the  bend  and  island  was  afterward  submitted  to  you. 

A  resurvey  of  the  river  from  the  Chesapeake  and  Ohio  Railway  wharves  near 
Richmond  to  Drewri^  Bluff  was  made  October  and  November,  1892,  which  included  a 
renewal  of  a  part  oi  the  triangulation  and  plane-table  work  for  the  whole  distance. 
The  soundings  were  taken  at  frec^uent  intervals  j^om  a  graduated  wire  stretched 
across  the  river.  The  maps  of  this  work  are  completed  on  a  scale  of  1  inch  to  100 
feet,  and  the  changes  which  have  resulted  from  the  works  of  improvement  and  from 
ireshets  and  other  causes  since  1874,  when  the  first  survey  under  your  direction  was 
made,  can  be  seen  by  a  comparison  of  the  maps. 

In  addition  to  former  data  the  contours  to  40  feet  above  low  tide  are  shown,  the 
most  of  which  were  copied  from  maps  furnished  by  the  U.  S.  Coast  Survey  office. 

Soundings  were  also  taken  after  the  freshet  of  May,  1893,  between  the  wing  dams 
from  Richmond  Bar  to  Drewry  Bluff,  and  in  lines  50  feet  apart  between  the  works 
of  regulation  on  the  shoal  in  Kingslaud  Reach. 

The  two  registering  tide  gauges  were  put  in  serviceable  condition.  One  was  put 
in  operation  near  the  lower  cit>'  limits  in  December,  but  was  removed  on  account 
of  ice  in  the  river  at  t^e  close  of  the  month,  and  not  restored  until  March.  The  de- 
lay in  beginning  these  observations  and  the  interruptions  since  have  been  so  great 
that  they  are  unimportant  by  themselves  and  are  not  reported  at  this  time. 

The  second  gauge  is  intended  to  be  placed  at  Dutch  Gap,  but  there  has  been  no  op- 
portunity for  constructing  a  suitable  stand  for  it  as  yet. 

I( etc  property  scow. — ^A  new  scow,  60  by  20  feet  on  deck,  built  by  contract  in  Baltimora, 
to  hold  property  of  the  United  States  used  on  the  improvement,  was  delivered  here 
April  3,  1893,  and  has  taken  the  place  of  one  heretofore  used  and  now  condemned. 

Freshets. — There  have  been  but  three  rises  in  the  river  worthy  of  record,  which  were 
as  follows:  February  14,  1893,  9.3  feet  above  datum  or  mean  low  tide;  February  19, 
1893,  8.7  feet  above  datum  or  mean  low  tide;  May  5,  1893,  16.9  feet  above  datum  or 
mean  low  tide.    The  latter  was  the  highest  rise  since  August  2,  1889. 

Ice, — ^The  river  was  closed  by  ice  and  navigation  suspended  January  10,  1893.  It 
remained  so  until  the  30th.  w^hen  the  steam  tug  Olive  Branch  cut  her  way  from  City 
Point  and  navigation  was  resumed  a  few  days  later.  The  tug  was  so  injured  by  the 
ice,  which  was  8  inches  thick  on  the  chaunel,  that  she  sunk  a  few  hours  after  her  arrival. 

All  portable  articles  belonging  to  the  United  States  were  removed  from  the  prop- 
erty scow  and  other  points  likely  to  be  reached  by  an  ice  freshet,  but  the  ice  disap- 
peared without  any  considerable  rise  in  the  river  or  appreciable  damage  to  property 
or  the  works. 

Dredging  and  other  work. — ^At  the  beginning  of  the  year  Mr.  C.  D.  Langhome  was 
completing  his  contract,  approved  December  23,  1890,  and  modified  by  a  supple- 
mental agreement  approved  March  26,  1892.  His  operations  were  confined  to  en- 
larging the  channel  between  the  upper  Chesapeake  and  Ohio  Railway  Wharf  and 


1256      REPORT   OF  THE   CHIEF  OF   ENGINEERS,  U.  S.  ARMY. 

Goodes  Rocks,  and  to  not  less  than  60  feet  in  width  and  18  feet  depth ;  the  comple* 
tion  of  an  additional  30  feet  in  width  through  the  Goodes  Rocks  Cut,  and  the  re- 
moTal  of  some  of  the  remaining  parts  of  the  obstrnction  placed  on  Warwick  Bar 
daring  the  civil  war.*  The  limit  of  expenditure  allowed  by  his  contract  was 
reached  November  12, 1892. 

Under  this  contract  there  were  removed  between  Jnly  1  and  November  12,  1892, 
16,786  onbic  yards  of  disintegrated  rock  and  1,910.9  cubic  yards  of  solid  rock  from 
the  channel  above  Goodes  Rocks;  944.8  cable  yards  of  solid  rock  from  Goodes  Rocks 
Cat,  and  2,909.9  cubic  yards  of  sand,  437.2  cubic  yards  of  loose  stone,  and  some  timber 
from  Warwick  Bar.  Under  the  provisions  of  thi  contract  the  United  States  were  to 
drill  and  blast  any  rock  in  the  channel  above  Goodes  Rocks  which  could  not  be  re- 
moved by  dredges  without  blasting. .  To  carry  out  this  provision  a  force  was  em- 
ployed by  the  day,  using  the  United  States  plant,  with  one  additional  drill  rented 
from  the  contractor.  The  services  of  a  steam  tug,  when  needed,  was  rented  by  the 
hour.  This  force  drilled  and  blaAted  a  surface  of  16,000  square  feet  where  it 
averaged  }>erhaps  2  feet  above  the  depth  required  at  present  (18  feet)  but  the  blast- 
ing was  carried  to  22  feet,  or  the  depth  of  the  completed  project.  The  amount  ex- 
pended, which  does  not  include  interest  and  depreciation,  was  $2,488.64. 

The  amount  of  rock,  soft  and  hard,  afterwards  dredged  by  the  contractor  to  18 
feet  was  3,055.8  cubic  yards,  measured  on  lighters  by  displacement.  Estimating  the 
solid  rock  alone,  which  was  1,820  cubic  yards,  the  cost  of  drilling  and  blasting  was 
$1.37,  and  of  dredging  it  by  contract  afterward,  $1.10 — a  total  of  $2.47  a  cubic  yard. 
The  rock  was  not  a  solid  mass,  but  in  alternate  layers  of  soft  and  hard,  varying  in 
thickness,  the  latter  sometimes  3  feet  thick.  Owing  to  the  limitation  of  expen- 
diture under  this  contract  some  areas  were  left  in  the  60-foot  channel  with  ^less 
than  18  feet  on  them,  but  none,  it  is  believed,  with  less  than  17  feet. 

The  cut  at  Goodes  Rocks  made  under  the  contract  of  1890,  is  SO  feet  wide,  adjoin- 
ing a  previous  cut  of  25  feet.  A  sweep  was  run  over  both  cuts  in  October,  1892.  No 
point  was  found  in  the  30-foot  cut  less  than  19  feet  below  datum;  and  but  few  points 
with  lesc  than  20  feet.  In  the  older  cut,  which  was  begun  180  feet  lower  down- 
stream, there  were  points  with  less  than  18  feet,  several  of  which  were  removed; 
and  in  the  180  feet  mentioned,  the  surface  was  generally  less  than  18  feet,  vrith  one 
point  15i  feet.  This  part  has  never  been  blasted  and  perhaps  never  thoroughly 
dredged.  The  larger  part  of  the  whole  cut  is  of  the  full  depth  of  22  feet.  It  is  now 
55  feet  wide,  but  has  not  been  opened  to  navigation.  By  tne  contract  in  force  it  is 
to  be  made  80  feet  wide.  It  will  be  difficult  to  make  it  wider  than  that  without 
encroaching  on  the  channel  now  used,  and  it  is  not  unlikely  that  the  old  channel 
must  be  widened  at  a  few  points  to  the  present  available  depth  of  13.8  feet,  so  that 
vessels  can  have  a  safe  clearance  during  the  operations  now  m  progress.  UntU  this 
new  channel  is  opened  no  greater  depth  will  be  available  to  navigation  for  points 
above,  t.  «.,  to  Richmond  and  Manchester,  the  Cedar  Works,  the  Chemical  Works 
and  the  Chesapeake  and  Ohio  Railway  Wharves.  When  the  cut  is  80  feet  wide  and 
marked  with  buoys  it  can  be  used  with  safety,  but  perhaps  not  as  a  passing  point 
for  vessels  drawing  over  14  feet. 

The  removal  of  the  obstruction  at  Warwick  Bar  will  permit  the  works  of  regula- 
tions in  the  vicinity  to  have  their  proper  effect.  The  sounding  rod  shows  layers  of 
stone  in  places,  with  which  the  -cribs  were  filled,  which  it  may  be  necessary  to  re- 
move when  a  creater  depth  than  18  feet  is  available  in  the  channel  at  all  points 
above.  The  channel  on  this  bar  is  now  90  feet  wide,  of  18  feet  depth,  with  a  maxi- 
mum depth  of  20^  feet. 

Contract  now  in  force, — A  contract  with  Mr.  John  A.  Curtis  was  approved  October 
20,  1892,  which  includes  the  following  work,  viz :  The  enlargement  of  the  channel 
between  Richmond  city  limits  and  Goodes  Rocks  to  not  less  than  80  feet  wide  and  18 
feet  deep:  the  widening  of  Goodes  Rocks  Cut  to  80  feet,  and  the  channel  through 
Richmond  Bar  to  80  by  18  feet;  the  deepening  of  Dutch  Gap  cutroff  to  25  feet  for  100 
feet  of  its  width;  and  redredging  and  enlarging  the  channels  at  Harrison  Bar  and 
Goose  Hill  Flats  to  200  by  18  feet.  In  works  of  regulation,  the  wing  dams  on  Rich- 
mond Bar  and  from  Warwick  Bar  to  Drewry  Blun*  are  to  be  extended  to  new  lines 
of  contraction,  and  wing  dams  constructed  for  the  first  time  in  Wards  Reach,  Willis 
Reach  and  at  Curies.  Two  of  the  wins  dams  at  Varina  built  in  1880  and  shortened 
by  the  freshet  of  1886  are  to  be  restored,  and  new  wing  dams  constructed  on  the  right 
bank  covering  the  whole  length  of  the  shoal,  to  produce  further  contraction  and 
scour  out  the  channel  300  by  22  feet,  required  by  the  project  of  1884.  The  openings 
in  training  walls  below  Richmond  Bar  and  in  Kingsland  Reach  are  to  be  closed. 

The  contractor  began  work  December  1,  1892,  according  to  his  contract,  in  dredg- 
ing on  Richmond  Bar,  and  in  constructing  wing  dams  near  Falling  Creek.  His 
work  was  suspended  by  ice  in  the  river  from  December  27  to  February  6,  and  for 
about  two  weeks  more  by  high  water  in  February  and  May.    He  has  completed  the 

*An  meMurements  which  would  vary  with  the  8tft|i:e  of  the  tide  ars  leferred  to  muan  lov  tidt  or 
datum  Un#),  unieaa  otherwiae  atated.    PuU  tide  ia  mean  high  tide. 
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brxw  part  of  earth  excavation  and  nearly  all  the  soft  rock  excavation  on  Richmond 
Ikir  There  ib  mnch  more  gravel  and  cobblestone  found  there  than  was  estimated, 
aod  m<»n  rock  which  may  require  blasting,  but  no  blasting  has  been  resorted  to. 

Exe»Tation  on  Richmond  Bar  was  suspended  the  latter  part  of  April.  One  dredge 
WM  taken  to  Goodee  Rocks  the  22d,  and  employed  until  May  2,  in  clearing  off 
that  ledge  preparatory  to  blasting;  the  other  of  his  two  dredges  was  taken  to  the 
work  between  the  city  limits  and  the  Chesapeake  and  Ohio  Railway  Wharves  tlie 
:?7th,  and  both  dredges  were  employed  there  in  May  and  June^  and  have  dredged  in 
Mift  rock,  mainly,  a  cut  3,900  feet  long  and  20  feet  wide.  A  few  areas  of  rock  too 
hard  fur  the  dredgea  have  been  uncovered,  but  in  the  main  the  full  depth  of  18  feet 
«M  excarated.  The  cut  is  an  addition  in  width  to  the  channel  now  in  use.  An 
vca  of  hard  rock  on  the  line  of  his  excavation,  uncovered  under  former  contracts. 
hu  been  drilled  and  blasted  40  feet  in  width.  The  main  drilling  plant  was  taken 
t4i  Goodea  Rocks,  June  16,  where  120  feet  of  cutting  25  feet  wide  has  been  drilled  and 
Masted  to  22  feet  depth.  Nearly  11,000  cubic  yards  are  to  be  removed  from  this 
I'  dire,  about  one-half  of  which  is  estimated  to  be  solid  rock. 

Ihe  contractor  baa  completed  the  extension  of  the  wing  dams  on  Richmond  Bar 
•od  elsewhere  above  Drewry  Bluff,  so  far  as  is  determined  on  at  present,  and  has 
rl<«M  tbe  ^pa  in  the  training  walls  at  Kingsland.  He  is  now  constructing  the 
i>mg  dama  in  Wards  Reach.  No  work  has  been  done  under  his  contract  below 
Kinsdaad  Reach. 

Tbe  work  under  contract  is  intended  to  open  a  practicable  channel  from  Richmond 
( It  V  limits  to  Hampton  Roads,  not  less  than  18  feet  deep.  In  rock  excavation,  which 
!•  confined  to  the  first  2  miles  below  Richmond,  the  least  width  of  channel,  of  this 
rirpth  is  to  be  80  feet.  At  other  points,  except  in  Dutch  Gap  Cut  off  and  below  City 
Point,  the  Improvement  will  be  by  regulation  intended  to  produce  the  channel  of 
tbp  projact  adopted  by  Congress  in  1884. 

With  the  average  force  of  currents,  fluvial  mainly  for  10  miles  below  Richmond, 
and  tidal  as  well  as  fluvial  for  points  further  east,  a  depth  of  at  least  18  feet,  of 
Mfflrient  width  with  prudent  using,  may  be  expected  within  a  few  months  after 
the  completion  of  these  works. 

< Operations  below  City  Point  will  be  in  dredging,  and  the  channel  200  feet  wide. 
The  cut  at  Dutch  Gap  100  feet  wide  to  a  depth  of  25  feet  is  in  furtherance  of  the 
project  to  make  the  depth  of  the  cut  the  same  as  that  of  the  river  bed  immediately 
aHoTi*,  snd  ultimately  remove  the  submerged  dam  now  existing.     The  excavation 
•ill  be  oaed  in  revetting  of  wing  dams  at  Varina  and  Curies.    The  navigable  chan- 
arl  ta  DOW  18  feet  deep,  and  this  cut  will  make  the  channel  from  150  to  350  feet  wide 
•f  tbat  <l^Pth-    The  work  done  under  this  contrive t  to  June  30, 1893  was  as  follows : 
lov  3(18. 5  cubic  yards  of  earth  excavation. 
1, 286. 9  cubic  yards  of  cobble  excavation. 
16y  377. 9  cabic  yards  of  soft  rock  excavation. 

218. 0  oubio  yards  of  solid  rock  excavation. 
^823.5  linear  feet  of  wing  dams. 
447. 0  linear  feet  of  brosh  training  walls. 

Amount  excavated  during  the  fiscal  year, 
(CoBtraoi  with  C.  D.  Langhome,  completed  Koyember  12, 1802.] 


LoeaUty. 

Sand. 

Disintem- 
tedrock. 

Solid  rock 

Loooe  stone 

from  ob- 
structiouB. 

Km  hmtmA  to  Goodea  Rocka 

Ou.  yds. 

Ou.yds. 
16,786 

Ou.  yds. 
1, 910. 9 
944.8 

Ou.  yds. 

*'«-4m  t:«f  ka  .       .              ' 

▼irwiek  Bar 1 '..'. !. 111^.1.1. 1. 

;,SGO.if 

437. 2 

Total 

2,909.9 

16,786 

2,855.7 

437.  2 

[Contract  with  John  A.  Cartis;  terminatea  December  1, 1894.] 


Locality. 


^"^mamAtoSlfmn^  Vike 

^««ir»Rorka 

MBdBar 

Total 

Tlitel  aader  both  contracta 


Earth. 

Cobble. 

Soft 
rock. 

Solid 
rock. 

Cu.yds. 

472.9 

6.0 

14, 830. 6 

Ou.  yds. 

123.8 

2.3 

1,159.8 

Cu.yds. 

12,204.6 

91.4 

4,021.9 

Ou.yd». 

142.4 

6.5 

69.1 

15,306.5 

1 

1,285.9 

16,377.9 

218.0 

18,217.5  i     1.285.9  i  33,163,9       8,073.7 


Loose 
stono. 


Ou.yds. 


437.2 
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Extenaion  of  wing  dama,  neuf  wifig  damSj  and  training  walUy  completed  hettoeen  December 

If  1893,  and  June  30,  1893, 

[Contract  with  John  A.  Curtia.] 


Num- 
ber of 
wing 
dam. 

Old 

work 
ex- 
tended/ 

Aver- 
age 
depth 

of 
water. 

• 

Num- 
ber of 
wing 
dam. 

Old 
work 
ex- 
tended. 

Aver- 
age 

depth 
of 

water. 

Num- 
ber of 
wing 
dam. 

New 
wing 
dama. 

Aver- 
age 

depth 
of 

water. 

Num- 
ber of 
wing 
dam. 

New 
wing 

Aver- 

*«• 

depth 

of 
water. 

84 
36 
88 
40 
44 

85 
87 
89 
91 
93 
95 

JAn.fl. 
57.0 
74.7 
65.0 
63.0 
64.0 
65.2 
51.7 
61.3 
54.5 
63.0 
70.0 
54.0 

Feet. 
14.0 
12.1 
11.5 
9.2 
12.8 
14.5 
15.0 
15.5 
15.3 
13.0 
13.4 
15.0 

99 
101 
103 
105 
107 
109 
111 
113 
114 
116 
118 
120 
124 
128 

Un,ft. 
77.2 
72.2 
6:i.6 
84.5 
93.2 
86.1 
65.1 
26.9 
39.2 
55.7 
56.1 
47.3 
89.5 
22.1 

Fut. 

14.8 
15.8 
14.3 
12.2 
12.4 
13.6 
13.9 
15.9 
12.4 
15.8 
16.0 
18.6 
15.6 
10.7 

98 
100 
102 
104 
106 
108 
110 
112 

Un.fL 
54.3 

107.6 
47.1 

128.8 
91.4 
50.7 
50.2 
53.5 
52.5 
92.1 

Feet, 
15.9 
9.0 
0.7 
1.0 
2.4 
1.9 
2.5 
2.1 
5.2 
10.3 

209 
210 
212 
•   214 
216 

Lin.fL 

100.0 

106.1 

68.8 

82.3 

82.6 

Feet. 

4.5 
4.1 
2.5 
8.0 
3.8 

1 
1 

1 

........| 

"  ••••••• 

97 

72.2 

14.2 



' 

817.1 

828.7 

• 

728.2' 

449.5 

447  linear  foot  of  training  wall  (opeuin«;8  at  Kinf^sland.) 

2823.5  linear  feet  of  wing  dams,  exten.sions,  and  new  dams. 

In  the  annual  report  of  1892  tabulated  data  from  the  successive  surveys  made  be- 
tween 1874  and  1892  were  submitted,  which  showed  the  progressive  improvement  iu 
the  channel  due  to  works  regulating  the  width  of  the  waterway.  A  further  consid- 
eration of  these  data  and  of  two  surveys  made  since  encourages  the  belief  that  the 
regulation  in  progress  will  establish  a  permanent  channel  of  the  depth  required  by 
the  project,  from  Kichmoud  Bar,  where  rock  excavation  ceases,  to  City  Point,  where 
the  river  becomes  an  estuary,  without  further  dredging;  except  in  Dutch  Gap  cut- 
off and  other  limited  areas  where  the  bed  may  be  found  too  compact,  or  of  too 
heavy  material  to  be  readily  moved  by  the  currents. 

The  works  will  probably  need  some  further  contraction  and  modification  in  line  to 
maintain  the  full  widths  required  by  the  project,  but  further  experience  is  needed  to 
determine  this. 

It  is  conceded  that  works  of  this  character  should  be  conmienced  at  their  lower 
ends  to  secure  the  best  results,  but  the  interests  of  navigation  have  made  it  necessary 
to  expend  the  appropriations  for  this  improvement  where  the  immediate  bcnotit 
would  be  greatest.  To  promote  this,  the  upper  part  of  the  regulation,  which  in- 
cludes Richmond  and  Warwick  bars,  Randolph  Flats,  and  another  comparatively 
shoal  area  above  the  deep  water  at  Drewry  Bluff,  was  constructed  first,  and  the  rest 
progressively  downstream.  Thus  the  scour  from  the  upper  part  was  carried  over 
the  remainder  with  some  deposit  on  the  lower  shoals,  which  at  times  has  been 
troublesome. 

As  the  areas  between  the  works  approached  those  which  existed  before  the  con- 
traction this  scour  became  less.  But  the  lower  parts  of  the  work  have  not  been 
long  enough  in  operation  to  have  attained  this  condition. 

The  upper  part  on  Richmond  Bar  was  begun  in  1875,  and  completed  to  the  older 
project  of  15  feet,  but  has  not  been  completed  for  the  project  of  22  feet  until  within 
the  past  two  months.  The  lower  part  near  Drewry  Jiluff  was  not  begun  until  1891. 
In  1892  the  areas  of  the  upper  section  were  5  per  cent  larger  than  in  1874,  the  cen- 
tral section  was  from  1  to  5  per  cent  less,  and  the  lower  10  per  cent  less. 

Until  this  provisionally  completed  regulation  has  been  tested  for  several  years, 
and  the  current  is  relieved  from  carrying  the  extra  loading  due  to  scour  between 
the  works — that  is,  until  the  normal  areas  of  the  river  have  been  recovered — a  gradual 
improvement  in  mean  depth,  lessening  in  amount  as  the  areas  approach  the  limit, 
may  be  expected  ;  but  it  is  premature  to  assuine  that  the  proper  lines  and  widths 
have  yet  been  given  to  secure  the  full  channel  directed  by  law. 

There  is  no  record  of  well-defined  bars  having  been  left  between  the  works  by 
freshets  for  several  years.  Where  the  contraction  has  not  been  maintained,  from 
iiguries  to  the  works  or  otherwise,  areas  dependent  have  become  shoaler,  but  thi^ 
has  rather  occurred  during  periods  when  there  had  been  no  considerable  freshets, 
and  any  long  period  of  low  river  has  been  followed  by  a  general  shoaling  of  limited 
extent  on  all  this  line  of  regulation. 

Before  the  regulation  was  made,  a  channel  dredged  throngh  a  shoal  of  sUt  was 
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obliterated  by  two  or  three  succeeding  rises  in  the  river,  and  sometimes  by  one, 
with  a  restoration  of  the  former  area,  with  its  depth  and  contour  of  section.  Any 
dredging  in  like  material  between  the  works  of  regulation,  unless  it  conforms  to  the 
contour  reqnired  by  the  current,  is  in  like  manner  obliterated^  but  there  will  be  an 
equivalent  increase  in  the  mean  depth  of  the  section,  not  exceeding  that  of  the  area 
determined  by  conditions  at  the  time. 

If  the  area  is  increased  beyond  that  by  such  dredging,  there  will  be  a  deposit  from 
the  next  freshet.  But  it  does  not  follow  that  such  areas  will  not  be  increased  after- 
wc»'d,  as  thpse  below  are  increased  through  the  effects  of  the  regulation. 

The  areas  from  which  the  data  mentioned  are  taken  were  measured  from  below 
mean  low  tide,  the  datum  line.  As  the  areas  on  Richmond  Bar,  where  this  regula- 
tion was  commenced,  were  5  per  cent  more  in  1892  than  in  1874,  and  the  areas  on 
Yarina  Shoal,  13  miles  below,  are  7  per  cent  more  than  before  the  regulation 
there  in  1880,  it  is  reasonable  to  infer  that  some  higher  level  than  that  of  mean  low 
tide  should  be  taken  as  the  proper  datum  line  for  the  areas,  which,  it  is  assumed,  the 
-volume  of  the  river  has  made  and  will  maintain  in  this  part  of  its  course. 

The  history  of  this  part  of  the  improvement  shows  that  the  areas  between  the  works 
are  largely  increased  by  great  freshets,  those  which  rise  to  more  than  20  feet,  and 
that  such  areas  are  afterward  reduced,  although  several  minor  rises  may  have  oo- 
cured,  e,  g. :  There  is  a  stretch  of  river  below  Kichmond  Bar,  1^  miles  long,  which 
included  the  shoal  of  Randolph  Flats,  and  a  reach  of  comparatively  deep  water  below 
it.  The  width  had  been  contracted  by  wing  dams,  and  the  current  was  finally  con- 
fined between  brush  training  walls  in  1887-88.  No  further  change  has  been  made 
in  this  part  of  the  regulation.  In  1888-^89  a  succession  of  heavy  freshets  occnrred. 
There  were  nine  in  twelve  months,  averaging  14.34  feet,*  two  of  which  rose  to  25 
and  23  feet  in  the  last  two  months  of  that  period.  The  resulting  area  was  but  1  per 
cent  less  than  that  previous  to  contraction.  This  was  followed  by  twenty -five  small 
freshets  ending  with  1892,  which  averaged  10.6  feet,  the  highest  rising  to  14.2  feet. 
There  were  three  surveys  in  the  interval,  each  showing  a  decrease  in  areas,  which 
in  October,  1892,  had  receded  to  96.4  per  cent  of  1874.  Since  that  time  three  ireshets 
have  occurred,  averaging  10.6  feet,  but  the  latest,  May  5,  1893,  rose  to  16.9  feet,  the 
greatest  since  August,  1889.  The  soundings  after  this  ireshet  show  an  increase  in 
area  to  97.6  per  cent  of  1874. 

The  statement  below,  in  which  this  stretch  of  river  is  divided  in  two  parts,  the 
first  including  the  shoal,  the  other  the  deeper  reach  below  it,  gives  the  widths  of 
river  and  the  average  and  range  of  areas  at  the  dates  mentioned. 


1874 
1889 
1802 
1803 


Randolph  Flats  Shoal  (3,340  feet). 


Width. 


Feet. 
9S5 
419 
410 
419 


Leaat 
area. 


8q.  feet. 
5,670 
6,560 
6,685 

6,824 


Greatest 
area. 


Sq.feet 
8,091 
7,:i46 
7.209 
7,176 


Average 
area. 


8q.  feet. 
7,176 
7,045 
6,870 
7,010 


Between  Randolph  Flats  and  Warwick 
Bar  (3,361  feet). 


Width. 


Feet. 
846 
442 
442 
442 


Least 
area. 


Sq.feet. 
6.147 
7.398 
6,979 
7,002 


Greatest 
area. 


Sq.  feet. 
8,578 
8,299 
8,140 
8,148 


Average 
area. 


Sq.feet. 
7,916 
7.908 
7,601 
7,713 


The  mean  depth  has  doabled  since  1874  on  the  shoal  and  increased  80  ]>er  cent  in 
the  reach.  The  average  area  is  now  97.6  per  cent  of  1874,  while  the  width  of  sur- 
face is  reduced  to  about  one-half.  The  navigable  chcannel,  not  less  than  80  feet 
wide,  has  increased  in  depth  on  the  shoal  from  9.2  to  18.6  feet,  and  in  the  reach  from 

12.4  to  18.1  feet.  The  ranges  of  depths  and  areas  have  diminished  and  the  effects  of 
the  regulation  have  been  greater  on  the  shoal. 

The  freshet  of  May  5,  1893,  was  at  its  height  at  9  p.  m.,  was  at  a  standstill  until 

1  a.  m.  next  day,  and  then  subsided.  The  dredges  resumed  work  the  10th,  but  the 
current  was  reported  by  the  divers  employed  too  strong  for  their  operations  until 
the  15th.  The  effect  on  the  channel  was  beneficial.  About  104,000  cubic  yards  were 
scoured  from  between  the  works,  from  the  head  of  Richmond  Bar  to  Falling  Creek, 
a  distance  of  nearly  4  miles.  A  few  areas  were  diminished,  but  all  these  were 
larger  than  the  average.  Thirty-four  thousand  cubic  yards  were  deposited  within 
the  works  in  the  deep  water  at  Drewry  Bluff,  and  probably  more  below  the  works, 
but  the  examination  did  not  extend  over  that  part  of  the  river,  where  for  about 

2  miles  the  depth  is  ample  for  the  project.  From  the  lower  end  of  Richmond  Bar 
to  the  deep  water  mentioned,  the  channel  has  18  feet  available  depth  as  against 

15.5  feet  mentioned  in  the  report  of  1892,  and  is  in  better  condition  for  naviga- 
tion than  ever  before. 


rrhe  average  of  80  freshets,  from  1876  to  1892,  inclusive,  was  11.33  feet. 
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The  shoal  in  Kingsland  Reach,  10  miles  below  Richmond,  ivhore  the  surface 
width  was  contracted  by  training  walls  in  1890-^91,  and  a  channel  dredged  to  22  feet, 
remains  in  a  satisfactory  condition.  Two  openings,  aggregating  430  feet,  had  been 
left  in  the  training  wail  on  the  left  side  for  deposition  of  dredged  material.  These 
weakened  the  current  in  the  vicinity,  and  about  3,000  cubic  yards  of  silt  were 
deposited  in  the  parts  of  the  channel  affected  by  this  diversion.  Below  the  open- 
ings there  was  a  scour  of  nearly  10^000  cubic  yards  in  about  650  feet,  where  this 
examination  terminated.  The  openings  have  been  closed  since  the  freshet.  This 
shoal  has  been  troublesome  heretofore  after  great  freshets.  The  ordinary  depth  of 
water  was  13  feet,  bnt  after  the  f^shet  of  1877  there  were  but  10  feet  in  the  channel. 
The  bar  was  then  dredged  to  about  16  feet.  After  the  freshet  of  1886  there  were 
but  12i  feet  in  the  channel,  and  35,000  cubic  yards  were  dredged;  yet  the  report  of 
1890,  following  the  great  £reshet  of  1889,  states  that  **  in  October,  1889,  this  bar  had 
precisely  the  depth  as  when  the  dredging  was  begun.''  Training  walls  of  piles  and 
brush  were  constructed  in  1890-'91,  and  include  4,500  feet  of  river,  but  the  walls  are 
not  on  both  sides  for  this  distance.  The  length  of  the  shoal  between  contours  of  22 
feet  was  2,100  feet  in  1874,  the  same  in  1886,  and  2,600  in  11890.  One  hundrefl 
thousand  cubic  yards  were  dredged  in  1890-'91  in  a  channel  22  feet  deep  and  about 
200  feet  wide.  The  crest  of  the  shoal  was  compact  gravel  and  cobble,  with  eome 
bowlders  at  about  18  feet  below  datum,  and  too  hard  to  be  moved  by  the  currents. 
The  present  areas  on  the  shoal  are  but  90  per  cent  of  those  found  previous  to  the 
contraction.  The  former  areas  would  be  regained  by  widening  the  channel  to  300 
feet,  the  width  mentioned  in  the  project  of  1884,  but  some  part  of  this  area  will  need 
to  be  dredged. 

The  restoration  of  a  levee  on  the  right  bank,  and  raising  it  above  the  highest  flood 
line  by  materials  from  the  enlargement  of  this  channel,  would  complete  the  regula- 
tion of  this  part  of  the  river. 

By  the  recent  survey  no  place  was  found  on  the  shoal  with  less  than  140  feet  of 
20-feet  depth.    The  thread  of  the  channel  was  from  22  to  28  feet  deep. 

The  depths  of  the  river  at  mean  low  tide  in  1870  aud  1893,  in  a  channel  not  less 
than  80  feet  wide,  are  as  follows  : 


1883. 


From  Kichmond  to  Hichmond  Bar  — 

Over  Kichmond  Bar 

From  Kichmond  Bar  to  Drewry  Bluff 
From  Drewry  Bluff  to  City  Point*. . 
From  City  Point  to  Hampton  Koads. 


F#»et. 
13.8 
15. « 
18.0 
15.5 
17.0 


*Trent8  Reach,  now  avoided  by  Datch  Gap  cut-off,  bad  but  7  feet  iu  1870. 

The  present  available  depth  for  navigation  at  full  tide  is  18^  feet  from  the  sea  to 
Richmond  Bar,  and  16^  feet  thence  to  tne  city  limits  of  Richmond. 

No  work  has  been  done  on  the  river  within  the  limits  of  the  city  of  Richmond  by 
the  United  States  during  the  year. 

Very  respectfully,  your  obedient  servant, 

H.  D.  Whttcomb, 

Auiiiani  Engineer, 
Col.  Wm.  p.  Cratghill, 

Corps  of  £ngineer»,  U,  8,  A, 


COMMERCIAL  STATISTICS. 

[Richmond,  Va.,  onstom-house  report.] 
Vessehf  steam  and  aaiU 


Tear  ending  June  30— 


1892. 
1893. 


Cleared. 

Entered. 

Tonnace 
cleared. 

Tonuase 
entered. 

Value  of 
exports. 

421 

458 

448 
496 

350,296 
392,185 

381,141 
396,595 

$138,756 
109,209 

Value  of 
import*. 


flO.  IftO 

21,t»»« 


The  vessels  varied  in  draft  from  6  to  16  feet. 
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Skipped  from  other  points  on  the  river  excluding  Sichmond. 

Tons. 

Gimia 4,010 

H»T,  ahaeks,  e(e 2,255 

SailiMii  ti«s 33,651 

C«rd  wood 113,573 

LmlMr 127,572 

BncksandtilM 9,000 

MiTdUnfoaa 3,264 

ToUl 293,325 

Beceirtd  at  other  pointe  on  the  river  excluding  Sichmond. 

Tons. 

Coml 1,505 

LomlMr 950 

Fertilixen 5,799 

Irtm 125 

MiacenaneoM , 5,697 

ToUl 14,076 

Shipped  from  Richmond, 

Tons. 

CmJ 15,000 

RsarMdttefl 9,584 

Coniwoud 3,598 

•^tooe 3,879 

Bwk 1,392 

Iron ' 12,600 

rkmr 8,237 

Tobacco 12,329 

MiMxlUDeoas 79,571 

Total 146,190 

Beceived  at  Richmond, 

Tons. 

Csd 64,322 

C««ientY  lime,  ^^^  planter 11,625 

fiOt 2,273 

bw 6,608 

Pcnilinn : 23,407 

Inoofo 434 

!• 30,000 

IGMdlaiieoiM 71,365 

ToUl • 210,034 

TotaU,  points  on  the  river  and  Richnumd, 

Oipped;  Tons. 

CmI 16,000 

KaOroodtieo 43,235 

Cord  wood 117,171 

8toBO 3,879 

Btfk 1,392 

IiOB 12,600 

TUmt 8,237 

TolMeco 12,329 

Gnin 4,010 

Hay,  diockB,  etc 2,255 

LsBber 127,572 

BrickB  •nd  tiles 9,000 

MiaeellAneous 82,835 

ToUl 439,515 
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Received:  Tom. 

Coal 65,827 

Cement,  lime,  and  plaster 11,635 

Salt 2,2T3 

Iron 6,733 

Fertilizers ^ 29,206 

Iron  ore 434 

Ice 30,000 

Lumber 950 

Miscellaneous 77,062 

Totol 224,  UO 


I4- 

REMOVING  SUNKEN  VESSELS  OR  CRAFT  OBSTRUCTING  OR  ENDANGERING 

NAVIGATION. 

Wreck  in  Balthnore  Harhor — Notice  was  received  that  the  schooner 
Pinafore  was  sunk  near  Fort  Carroll,  in  Baltimore  Harbor,  and  was 
a  dangerous  obstruction  to  navigation.  A  buoy  was  promptly  placed 
upon  it  by  the  light-house  inspector.  The  masts  were  removed  and 
some  other  of  the  upper  works.  Under  the  action  of  the  ice  and 
waves  the  schooner  sunk  in  the  mud  so  much  that  when  preparations 
were  made  for  her  removal  in  the  spring  of  1893  it  was  not  found  neces- 
saiy  to  disturb  her. 


I  5. 

PRELIMINARY  EXAMINATION  OF  SOUTH  BRANCH  OP  PATAPSCO  RIVER, 
FROM  CRAIUHILL  CHANNEL  TO  LIGHT  STREET  BRIDGE;  AND  OF  MID 
DLE  BRANCH  OF  PATAPSCO  RIVER,  FROM  LIGHT  STREET  BRIDGE  TC 
FOOT  OF  EUTAW  STREET,  BALTIMORE,  MD. 

[Printed  in  House  Ex.  Doo.  No.  84,  Fifty-seoond  CoDgroM,  second  session.] 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Wdshingtonj  2>.  (7.,  December  5,  JS92. 

Sir:  I  have  the  honor  to  submit  the  accompanying  copy  of  report 
dated  October  7, 1892,  by  Col.  William  P.  Craighill,  Corps  of  Enj? 
neers,  concerning  preliminary  examination  of  South  Branch  of  P$ 
tapsco  Biver  at  Baltimore,  Md.,  from  Craighill  Channel  to  Light  Stre^ 
Bridge,  and  Middle  Branch  of  Patapsco  River  from  Light  Street  Bridp 
to  foot  of  Eutaw  street,  provided  for  by  the  river  and  harbor  act  a] 
proved  July  13, 1892. 

It  is  the  opinion  of  Col.  Craighill,  concurred  in  by  this  o£Boe,  that  thei 
localities  are  worthy  of  improvement  by  the  General  Government. 

The  local  engineer  states  that  no  new  survey  is  needed  for  the  prep 
ration  of  i>roject  and  estimate  of  cost  of  improvement  proi)osed. 
Very  respectfully,  your  obedient  servant, 

Thos.  Lincoln  Casey, 
Brig.  Oen.^  Chief  of  EngineerB. 
Hon.  S.  B.  Elkins, 

Secretary  of  War. 
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bsport  of  col.  wm.  p.  craighill,  corps  of  engineers. 

United  States  Engineer  Office, 

Baltimore^  Md,j  October*  7,  1892, 

General:  In  obedience  to  your  instructions  I  have  the  honor  to 
make  the  following  report  concerning  the  South  Branch  of  Patapsco 
River,  at  Baltimore,  Md.,  from  Graighill  Channel  to  Light  Street  Bridge; 
and  Middle  Branch  of  Patapsco  Biver,  Md.,  from  Light  Street  Bridge 
to  foot  of  Eutaw  Street. 

The  growth  of  the  city  of  Baltimore  in  the  last  fifteen  or  twenty  years 
ba»  caused  such  a  development  in  the  business  of  the  section  which  is 
interested  in  those  portions  of  the  Patapsi:;o  Eiver  as  to  justify  me  in 
saying  in  the  words  of  the  law  that  they  "are  worthy  of  improvement 
by  the  General  Government 

**The  facts  and  reasons"  on  which  this  opinion  is  based  are  personal 
examination  of  the  streams  and  their  surroundings  and  conference  with 
inteUigent  men  engaged  in  business  there. 

The  principal  interests  to  be  subserved  by  the  improvement  desired 
are  those  dependent  on  easy  navigation  for  ships  engaged  in  transport- 
ing eoa],  wood,  ice,  marble,  and  the  materials  for  the  manufacture  of 
glass  and  fertilizers.  The  present  commerce  is  hampered  by  the  want 
Af  greater  depth  of  water,  and  the  indications  are  good  that  there  would 
be  a  decided  increase  of  business  if  the  existing  channels  were  improved. 

Xo  estimate  is  now  submitted  of  the  amount  that  will  enable  me  to 
make  '^  survey  and  report  including  a  project  with  estimate  of  the 
cwt  of  the  improvement  proposed,"  as  no  further  survey  is  needed^ 
Existing  maj^  are  sufficient  for  the  preparation  of  a  project  and  esti- 
Biat€L 

Very  respectfully,  your  obedient  servant, 

Wm.  p.  CRAianiLL, 
Colonelj  Corps  of  Engineers. 
Brig.  Gen.  Thomas  L.  Caset, 

Chief  of  EngineerSj  U.  8.  A. 


APPENDIX  J. 


mPROVEMETH'  OF  POTOMAC  RIVER  AND  ITS  TRIBUTARIES,  AND  OF 
CERTAIN  RIVERS  IN  MARYLAND  AND  VIRGINIA  ON  WESTERN  SHORE 
OF  CHESAPEAKE  BAY. 


RKPORT  OF  MAJ.  CHAS,  E,  L.  B.  DAVI»,  CORPS  OF  ENGINEERS,  OF- 
FICEB  IN  CHARGE,  FOR  TBE  FISCAL  YEAR  ENDING  JUNE  SO,  1S9S, 
WITH  OTHER  DOCUMENTS  RELATING  TO  THE  WORKS, 


IMPROVKMENTS. 


1.  Potoaiac  Hirer  and  Anacostia  River  at 

Waahington,  D.  C. 
1  Occoqnan  Creek,  Virginia. 
1  Aqaia  Creek,  Virginia. 
4.  Lower  Machodoc  Creek,  Virginia. 
&  Xomini  Creek,  Virginia. 


6.  Patnxent  River,  Maryland. 

7.  Rappahannock  River,  Virginia. 

8.  Urbana  Creek,  Vir^nia. 

9.  York  River,  Virginia. 

10.  Mattaponi  River,  Virginia. 

11.  Pamuukey  River,  Virginia. 


KXAMINATI0N8. 


12.  Mooth  of  Parish  Creek,  Maryland. 
II  Wicomico  River,  Maryland. 
U.  Moath  of  Little    Wicomico   River, 
Virginia. 


15.  Month  of  Morattico  Creek,  Virginia. 

16.  Mouth  of  Milford  Haven,  Virginia. 


United  States  Engineer  Office, 

Washingtonj  2>.  0.,  July  lOj  1893. 

6e5ERAI<:  I  have  the  honor  to  forward  herewith  my  annual  reports 
for  the  year  ending  Jane  30,  1893,  on  river  and  harbor  works  In  my 
darge. 

Very  respectfully,  your  obedient  servant, 

Chas.  E.  L.  B.  Davis, 


Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers^  U.  S.  A. 


Major  J  Corps  of  JEngineers. 


J  I. 

QIPROVEMENT  op  POTOMAC  RIVER  AND  ANACOSTIA  RIVER  AT  WASH- 
INGTON, D.  C. 

ORIGINAL  OONDITIOJ^. 

PteyiouB  to  the  commencement  of  this  improvement  the  channel  at 
Georgetown,  D.  0.,  was  narrow  and  crooked,  so  that  vessels  drawing 
16  feet  of  water  often  grounded  above  Long  Bridge,  and  frequent 
dredging  became  necessary  to  maintain  even  this  depth.    On  account 
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of  the  small  appropriations  made,  only  narrow  cuts  conld  be  dred|r^ 
which  were  entirely  inadequate  to  the  needs  of  commerce.  The  Was 
ington  Channel  was  also  narrow  and  shoal. 

From  Observatory  HiU  to  a  point  off  tWe  Arsenal,  wide  flats  ba 
formed,  partly  separated  from  the  main  land  below  Long  Bridge  I 
the  Washington  Channel,  with  its  sluggish  currents,  due  to  the  el 
and  flow  of  tides.  These  flats  were  alternately  covered  and  expose 
to  the  sun's  rays  by  the  tide,  whose  average  rise  and  fall  at  Wasbin 
ton  is  3  feet,  while  the  large  sewer  at  the  foot  of  Seventeenth  stre 
NW.  discharged  directly  upon  them. 

These  conditions  combined  to  generate  an  effluvium  that  became  t 
intolerable  nuisance,  rendering  certain  portions  of  the  city  almost  u 
inhabitable,  and  greatly  endangering  the  health  of  the  city. 

PLAN  OF  IMPROVEMENT. 

The  proposed  plan  of  improvement  adopted  by  the  act  of  Congre 
of  August  2, 1882,  has  for  its  object  the  improvement  of  the  navig 
tion  of  the  river  by  widening  and  deepening  its  channels,  the  reclaui 
tion  of  the  flats  by  depositing  on  them  the  material  dredged  from  tl 
channels;  the  purification  of  the  water  in  the  Washington  Chann< 
^and  the  establishment  of  harbor  lines  beyond  which  no  wharves  < 
obstructions  shall  be  built. 

To  accomplish  these  purposes  such  depths  of  channels  are  to  be  pr 
vided  as  wiU  accommodate  the  largest  vessels  that  can  reach  Arsen 
Point,  with  such  depths  at  the  wharves  as  will  allow  vessels  to  recei^ 
full  cargoes  without  grounding  at  low  water;  the  flats  above  Lor 
Bridge  are  to  be  tilled  in  to  a  height  of  3  feet  above  the  flood  line 
1877;  below  Long  Bridge  the  middle  line  of  the  flats  is  to  be  filled  i; 
to  the  same  height,  but  the  flats  are  to  slope  each  way  to  a  height 
6  feet  above  low  tide  at  the  margin  of  the  till.  In  order  to  i^urify  tl 
water  in  the  Washington  Channel,  cut  ott'  at  its  upper  end  from  tl 
Virginia  or  Main  Channel,  a  tidal  reservoir  or  basin  is  to  be  establish* 
above  Long  Bridge,  to  be  fiUed  with  water  from  the  Virginia  Cliaiiu 
on  the  flood  tide,  and  discharged  into  the  Washington  Channel  < 
the  ebb. 

The  project  also  provides  for  the  rebuilding  of  the  Long  Bridge  at  a 
early  period  during  the  progress  of  the  ini])rov('Hients,  with  wide  spai 
upon  piers  offering  the  least  possible  obstruction  to  the  flow  of  watt- 
and  the  interception  of  all  sewage  now  discharged  into  the  Was 
ington  Channel  and  its  conveyance  to  the  Jjunes  Creek  sewer  canji 
but  neither  of  these  two  works  was  included  in  the  estimated  cost 
the  improvement,  which  is  $2,71(5,305. 

WORK  DONE  AND  EESULTS  OBTAINED. 

At  the  close  of  the  fiscal  year  ending  June  30, 1892,  the  expend 
tures  aggregated  $1,780,318.33,  and  the  following  work  had  been  accor 
plished:  The  Virginia  Channel  above  Long  Bridge  had  been  deejienc 
to  20  feet  at  low  tide  for  a  width  of  from  400  to  550  feet,  a  part 
which  has  since  filled  up  and  been  redredged.  The  bar  in  the  san 
channel  below  Long  Bridge  had  been  dredged  to  a  depth  of  20  fei 
and  a  width  of  about  350  feet.  This  part  of  the  Virginia  Channel  hi 
maintained  itself  to  the  full  depth  originally  dredged  or  has  dee])ene< 
The  Washington  Channel  had  been  dredged  to  a  depth  of  20  feet  f<i 
a  width  of  350  feet  throughout  its  entire  length  and  to  a  depth  of  J 
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feet  from  the  20'foot  channel  nearly  to  the  easterly  margin  of  the  fill, 
except  a  Rmall  area  near  the  Seventh  Street  Wharf.  This  channel  lor 
the  meet  part  maintained  itself  nntil  the  freshet  of  June,  1889,  when 
considerable  filling  took  place. 

The  janction  of  the  Virginia  and  Washington  channels  had  been 
dredged  to  depths  of  20  feet,  15  feet,  and  12  feet.  The  greater  part  of 
the  tidal  reservoir  had  been  dredged  to  a  depth  of  8 -feet.  AH  the 
material  dredged  from  the  river  had  been  deposited  on  the  fiats,  and  of 
the  12,000,000  cubic  yards  estimated  to  be  required  about  9,303,600  had 
been  deposited.  The  entire  area  of  the  flats,  about  021  acres,  had  been 
oatlined,  and  practically  the  entire  area  to  be  reclaimed  had  been  raised 
above  overflow  at  ordinary  high  tide. 

The  riprap  foundation  for  the  sea-wall  had  been  put  in  place  arouud 
the  entire  river  front  of  the  reclaimed  area  and  the  margin  of  the  tidal 
reservoir.  The  construction  of  the  seawall  for  the  protection  of  the 
margin  of  the  All  from  erosion  by  waves  and  the  action  of  the  currents, 
had  been  commence  and  about  13,840  linear  feet  of  wall  constructed. 
The  construction  of  a  training  dike  on  the  westerly  side  of  the  Virginia 
('hannel  above  the  Long  Bridge  had  been  commenced  and  partly  com- 
pleted. This  dike  is  intend^  to  maintain  the  dredged  channel  and 
prevent  the  re- formation  of  the  bar  at  this  locality.  The  outlet  gates 
at  the  tidal  reservoir  at  the  head  of  the  Washington  Channel  had  been 
oompleted  with  the  exception  of  the  railing. 

WOBK  OF  THE  FISCAIi  YEAR  ENDING  JUNE  30,  1893. 

During  the  fiscal  year  ending  June  30, 1893,  the  expenditures  have 
been  162,^7.52.  At  the  commencement  of  the  year,  active  operations 
had  been  nearly  suspended  for  want  of  funds,  the  only  work  then  in 
prnjn^w  being  dredging  in  the  Virginia  Channel  above  Long  Bridge. 
<h)  July  13,  lS92^  an  additional  appropriation  of  $200,000  was  made  tor 
^notinoing  the  improvement 

The  operations  of  the  fiscal  year  have  be«n  as  follows : 

New  Ha//.— Work  on  the  dry  masonry  sea  wall  had  been  suspended 
I>er>»mbeT  23, 1891,  for  want  of  funds.  Under  the  appropriation  of  July 
13, 1S92,  proiH>sals  for  building  stone  for  the  wall  were  invited  by  pub- 
Iw  advertisement,  August  8,  1892.  Bids  were  opened  September  7, 
1^1.  and  an  abstract  of  those  received  will  be  found  appended.  The 
k»«e»t  bid  received  was  at  the  rate  of  $2.10  per  cubic  yard.  As  the 
^ti>ne  bad  been  purchased  during  1891,  under  contract,  at  $1.70  per 
••able  yard,  the  above  mentioned  bid  was  regarded  as  too  high.  With 
the  approval  of  the  Chief  of  Engineers,  all  the  bids  were  rejected.  The 
Htime  was  subsequently  purchased  in  open  market  at  $1.70  per  cubic 
yani.  The  amount  of  stone  to  be  furnished  under  the  contract  was 
11.000  cubic  yards,  so  that  the  open  market  purchase  will  efi'ect  a  sav- 
^H  of  14,400. 

Preliminary  to  the  construction  of  the  remainder  of  the  wall  on 
SfrtioD  III  it  was  found  necessary  to  raise  the  embankment  at  locali- 
ti»«  were  there  was  not  sufficient  amount  of  material  for  filling  behind 
the  vail  alter  its  construction.  This  work  was  done  in  August  and 
i)q»teinber,  1892,  by  a  hired  dredge. 

The  construct  ion  of  the  wall  was  resumed  on  November  11, 1892,  on 
the  Virginia  Channel  front  of  Section  III  near  the  lower  end  of  the 
Mttion.  On  De<*ember  24,  1892,  navigation  was  closed  by  ice  and 
fiirther  delivery  of  building  stone  during  tlie  season  was  impracticable, 
Oving  to  this  foct  and  to  the  continued  extreme  cold  it  was  found  that 
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this  work  conld  not  be  profitably  continued  after  December  31, 189 
and  on  that  date  operations  were  suspended  for  the  season.  Fro 
Kovember  11, 1892,  to  December  31,  1892,  700  linear  feet  of  wall  we 
entirely  completed  and  360  linear  feet  built  to  half  height  or  more.  Tl 
construction  of  the  wall  was  resumed  March  1^  1893,  with  a  small  fort' 
which  was  gradually  increased  as  the  weather  became  more  favorab] 
Three  hundred  and  fifty  linear  feet  were  first  built  on  Section  T  just  b 
low  Easbys  Point  and  work  then  continued  on  Section  III,  where  it 
still  in  progress.  During  April  and  May,  J  893,  considerable  delay  r 
suited  from  high  tides  and  a  freshet.  Four  thousand  four  hundn 
and  fifty  linear  feet  of  wall  were  completed  during  the  fiscal  year  en 
ing  June  30, 1893,  making  a  total  to  date  of  18,290  linear  feet. 

In  order  to  protect  the  wall  from  frost  and  prevent  the  filling  b<«hii 
it  from  being  washed  out  and  drawn  through  the  joints  of  th<*  di 
masonry  by  the  action  of  the  waves  and  the  swell  of  passing  steaniei 
a  backing  of  coarse  gravel  about  2  feet  in  thickness  is  placed  behiiul 
Proposals  for  5,000  cubic  yards  of  gravel  were  invited  by  public  a<lv( 
tisement  August  8, 1892,  and  opened  September  7, 1892.  An  abstra 
of  the  bids  will  be  found  appended  to  this  report.  The  contract  w 
awarded  to  the  lowest  bidder,  Mr.  George  J.  Simpson,  of  Philadelphi 
Pa.,  at  46  cents  per  cubic  yard,  and  entered  into  September  22,  ISl 
The  contractor,  however,  failed  to  deliver  any  gravel,  and  on  Novemb 
11, 1892,  he  was  notified  in  writing  that  unless  delivery  was  made  1 
Kovember  17, 1892,  gravel  would  be  purchased  in  open  market  at  I 
expense,  as  provided  in  the  specifications.  The  contractor  did  not  coi 
mence  delivery  at  that  date  a;;d  an  order  for  the  gravel  has  been  plac< 
in  open  market,  at  60  cents  per  cubic  yard. 

Virginia  Channel. — ^On  June  30, 1892,  dredging  in  the  Virginia  Cha 
nel  above  the  Long  Bridge  was  in  progress  under  the  contract  of  Frai 
O.  Somers,  of  Camden,  N.  J.,  dated  July  7, 1891,  and  a  channel  20  fc 
deep  and  200  feet  wide  had  been  dredged  through  the  bar  which  hi 
re-formed  under  the  action  of  the  freshet  of  June,  1889,  and  subseque 
smaller  freshets.  The  available  funds  being  sufficient,  this  channel  w 
widened  60  feet  on  the  easterly  side.  The  entire  channel  was  complet 
October  18, 1892.  It  is  20  feet  deep,  250  feet  wide,  and  5,800  feet  Iod 
and  the  amount  of  dredging  was  461,194  cubic  yards.  The  dred^ 
material  was  deposited  on  Sections  I  and  II,  the  average  height  of  t 
fill  made  ranging  from  12  to  14  feet  above  low  tide.  The  channel  li 
afforded  material  relief  to  the  coal  trade  of  Georgetown.  It  has  be 
buoyed  by  the  Light-House  Board. 

For  the  continuation  of  the  work  on  the  training  dike  on  the  w© 
erly  side  of  the  Virginia  Channel,  proposals  for  riprap  stone  were 
vited  by  public  advertisement  on  August  8, 1892.    Bids  were  open 
September  7, 1892,  and  an  abstract  of  those  received  will  be  found  s 
pended  to  this  report.    The  contract  was  awarded  to  the  lowest  bidd* 
George  J.  Simpson,  of  Philadelphia,  Pa.,  and  was  entered  into  Si 
tember  22, 1892.    The  date  for  the  commencement  of  delivery  was  i 
tober  11,  1892,  but  the  contractor  failed  to  commence,  although 
repeatedly  promised  to  do  so.    Accordingly  on  November  11, 1892, 
was  notified  by  this  office  that  unless  he  commenced  delivery  by  J 
vember  15, 1892,  the  stone  would  be  purchased  in  open  market  at  1 
exi>ense,  as  provided  in  the  specifications.    Stone  has  since  been  so  pi 
chased  as  required,  at  90  cents  per  cubic  yard.    The  total  amount 
purchased  up  to  the  close  of  the  fiscal  year  is  7,280.4  cubic  yards. 

Washington  Channel. — At  the  close  of  the  fiscal  year  ending  Ju 
S0|  1892,  the  dredging  in  the  Washington  Channel  under  the  contn 
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of  the  Alabama  Dredging  and  Jetty  Company  remained  uncompleted, 
no  work  having  been  done  since  about  February  1, 1892.  Four  exten- 
sions of  the  contract  were  granted  the  contractors  upon  their  applica- 
tion, a«  stated  in  the  last  Annual  Eeport.  The  fourth  extension  expired 
on  July  15, 1892,  and  as  the  work  had  not  been  resumed  on  that  date, 
the  contract  was  annulled  by  the  Chief  of  Engineers  July  23, 1892. 

Under  the  approp^riation  of  July  13, 1892,  proposals  were  invited  by 
public  advertisemeiit  August  8,  1892,  for  dredging  in  the  Virginia 
Channel,  the  tidal  reservoir,  and  the  Washington  Channel,  the  work 
at  the  last-named  locality  including  the  unfinished  work  under  the 
annulled  contract  of  the  Alabama  Dredging  and  Jetty  Company. 

The  bids  were  opened  September  7,  1892,  and  an  abstract  of  those 
received  will  be  found  appended  to  this  report.  The  contract  was 
awarded  to  the  lowest  responsible  bidder,  the  San  Francisco  Bridge 
Company,  of  New  York  City,  N.  Y.,  at  the  uniform  price  of  14  cents 
X)er  cubic  yard  for  each  locality,  and  was  entered  into  September  24, 
1892.  The  time  of  commencement  was  December  15,  1892,  and  the 
time  of  completion  November  30,  1893.  The  contractors  proposed  to 
use  the  hydraulic  method  of  dredging  and  deposit,  and  the  specifica- 
tions required  them  to  construct  such  embankments  as  were  necessary 
to  retain  the  material  and  secure  the  required  grade.  The  dredging  in  « 
the  Washingto/i  Channel  was  designated  as  the  first  work  under  the 
contract,  the  material  to  be  deposited  on  Section  III. 

The  contractors  commenced  the  construction  of  embankments  on  Sec- 
tion III  on  December  27, 1892,  but  requested  an  extension  of  time  ibr 
•the  commencement  of  dredging  until  February  16, 1893,  as  the  dredge 
which  they  intended  to  use'  was  detained  in  Boston  on  an  uncompleted* 
(*ontract  for  the  State  of  Massachusetts.  This  extension  was  granted 
December  31, 1892.  On  February  16, 1893,  a  second  extension  of  the 
time  of  commencement  to  April  30, 1893,  was  asked  on  the  ground  that 
the  ice  and  cold  weather  had  prevented  the  completion  of  the  above 
mentioned  contract.  This  extension  was  sJso  granted.  The  construc- 
tion of  embankments  had  in  the  meantime  been  continued  with  a  small 
force  of  men  as  the  weather  permitted.  A  third  extension  was  re- 
quested by  the  contractors,  but  they  were  informed  that  they  must  put 
a  dredge  on  the  work  and  proceed  with  their  contract.  The  embank- 
ments were,  however,  not  sufficiently  advanced  for  the  deposit  of  ma- 
terial until  June  1, 1893,  when  dredging  was  commenced  in  the  Wash- 
ington Channel  between  the  navigation  channel  and  the  wall  and  near 
the  line  of  M  street  south  extended.  At  the  close  of  the  fiscal  year 
this  work  was  still  in  progress. 

The  winter  of  1892-'93  was  unusually  severe.  The  river  was  closed 
by  ice  December  24, 1892.  On  January  3,  1893,  the  ice  was  from  4  to 
6  inches  thick  in  the  tidal  reservoir  The  low  temperature  continued, 
and  on  January  9  the  river  was  frozen  over  as  far  as  Ragged  Point, 
88  miles  from  Washington,  where  the  ice  was  then  about  2  inches  thick. 
On  January  21  the  ice  was  11  inches  in  thickness  in  the  tidal  reservoir, 
and  on  January  24  it  was  from  12  to  14  inches  thick  on  the  river  above 
Georgetown.  All  outdoor  work  was  necessarily  suspended.  Naviga- 
tion was  entirely  closed  and  not  reopened  until  January  28,  when  the 
Norfolk  steamers  made  their  way  down  the  river.  The  ice  in  the  har- 
bor and  river  immediately  below  Washington  was  broken  up  by  tug 
boats  employed  by  the  District  Commissioners  under  a  special  appro- 
priation of  Congress.  On  February  12, 1893,  the  river  was  practically 
clear  of  ice,  and  the  Alexandria  ferryboats  resumed  their  trips. 
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MAINTENANCE. 

The  improvement  has  now  reached  a  stage  where  some  atteut 
needs  to  be  given  the  maintenance  and  preservation  of  thereservati 
The  rich  soil,  of  which  the  greater  part  of  the  reclaimed  area  is  ei 
posed,  induces  and  fosters  a  rapid  and  prolific  growth  of  high  wet^ 
willows,  and  other  trees  and  underbrush,  which,  in  the  summer  sea^ 
especially,  render  access  to  the  various  parts  of  the  work  quite  diffioi 
This  growth  should  be  cleared  up  each  year,  until  the  reservation 
ready  to  be  laid  out,  graded,  and  sown  with  grass  seed.  Annual 
pairs  will  also  be  needed  on  the  wall  and  reservoir  gates. 

The  proper  police  supervision  of  this  extensive  areaoi  621  acreshas  a 
become  a  matter  of  importance.    In  order  to  prevent  infractions  of  1 
law,  trespasses,  etc.,  the  reservation  should  be  patrolled  by  mounl 
police  or  watchmen,  and  it  is  recommended  that  annual  provision 
made  for  two  watchmen. 

AREAS. 

The  following  is  a  summary  of  the  areas  of  the  several  portions  oft 
reclaimed  area  of  the  Potomac  Hi ver  improvement: 

Area  of  Potamae  Flats, 
Total  area  (includiiig  reserToiro) : 

Ac 

Section  1 134 

SectiouII 277 

Section  III 327 

Total  area 7:w 

Area  of  reservoirs :  * 

Larffe  tidal  reservoir Ill 

SmiQl  tidal  reservoir • 7 

Total  of  reservoirs lit' 

Total  area  as  above 739 

Deduct  area  of  reservoirs 118 

Total  area  of  land 621 

LONG  BRIDGE. 

On  June  30, 1892,  the  reconstruction  of  that  part  of  the  Long  Brid 
which  crosses  the  Washington  Channel  on  plans  approved  by  the  S 
retary  of  War  had  nearly  been  completed  by  the  Baltimore  and  1 
tomac  Railroad  Company,  but  on  ^ling  the  approaches  with  eartl 
decided  settlement  and  movement  of  the  abutments  was  develops 
The  movement  in  the  south  abutment  was  so  serious  that  the  abutnn 
was  taken  down  to  the  water  level  and  rebuilt.  In  order  to  prev< 
further  movement,  large  numbers  of  piles  were  driven  in  the  bed  of  t 
river  between  the  pier  and  the  abutments.  The  connection  betwc 
the  wing  walls  of  the  new  bridge  and  those  of  the  reservoir  outlet  1 
not  yet  been  made  by  the  railroad  company.  It  is  advisable,  howev 
that  this  work  be  deferred  until  all  danger  of  further  movement  in  1 
bridge  abutments  has  passed. 

The  project  for  the  improvement  of  the  Potomac  River  provided 
rebuilding  the  Long  Bridge  over  the  Virginia  Channel,  '^with  wi 
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spans  upon  piexR  offeriug  the  least  possible  resistance  to  the  flow  of 
water."  As  the  improvement  progresses  the  necessity  for  this  be- 
comes more  and  more  urgent.  The  existing  structure  is  an  obstruction 
to  navigation,  in  that  the  draw  is  not  properly  located,  the  direction  of 
tbe  opening  being  oblique  to  that  of  the  improved  channel.  The  piers 
of  the  bridge  are  more  numerous  than  are  necessary  in  a  structure 
built  according  to  modem  plans,  and  are  in  a  direction  oblique  to  the 
flow  of  fireshets.  Furthermore,  they  are  surrounded  by  great  quanti- 
ties of  riprap  stone,  which  has  been  deposited  around  them  from  time 
to  time  to  protect  them.  It  is  estimated  that  below  low-tide  level  the 
natural  discharge  area  of  the  Potomac  River  at  Long  Bridge  is  reduced 
over  SO  per  cent  by  the  piers  and  their  foundations  as  they  exist  to-day. 

Long  Bndge,  on  account  of  its  faulty  construction,  remains  a  constant 
menace  to  the  interests  on  the  river  front  above  it,  and  also  to  the 
work  of  improvement  of  the  flats,  upon  which  the  Government  has  al- 
ready spent  a  large  sum.  In  the  event  of  a  freshet  occurring  while  the 
river  is  fall  of  ice,  the  most  serious  results  are  to  be  apprehended,  and 
snch  a  contingency  is  not  at  all  unlikely.  Should  an  ice  gorge  form  at 
Lon^  Bridge,  it  would  back  up  the  waters  of  the  river  and  overflow 
pinions  of  the  city  front  and,  through  the  sewers  above  the  bridge, 
such  of  the  lower  parts  of  the  city  as  are  drained  by  them. 

Daring  the  freshet  of  June,  1889,  the  water  reached  a  height  at  Long 
Bridge  of  about  13  feet  above  low  tide.  The  street  surface  at  Four- 
teenth and  B  streets  NW.  is  about  8  feet  above  low  tide,  and 
daring  the  freshet  referred  to  the  water  was  about  5  feet  deep  in  the 
street  at  that  locality.  Great  damage  was  done  by  the  freshet  of  1889, 
bat  greater  damage  may  occur  from  a  freshet  of  lesser  magnitude  if 
accompanied  by  an  ice  gorge.  The  bridge  should  be  rebuilt  as  recom- 
mend^ by  the  board  of  engineers. 

On  December  20, 1892,  a  special  report  was  made  upon  the  recon- 
strnction  of  the  Long  Bridge  with  special  reference  to  Senate  bill  No. 
3477,  Forty-second  Congress,  first  session.  As  this  report  contains  a 
detailed  description  of  the  existing  structure  and  a  summary  of  the 
previous  action  of  Congress  and  the  recommendations  of  the  Depart- 
aenl  in  relation  to  its  reconstruction,  I  append  a  copy  of  the  same  for 
leference  in  this  connection. 

ANAGOSTIA  BIYEB,  DISTRICT  OF  COLUMBIA. 

The  project  for  the  improvement  of  the  Anacostia  Eiver  provides  for 
dredging  a  channel  24  feet  deep  and  200  feet  wide  from  its  mouth  to 
tbe  Navy- Yard  Bridge,  the  channel  to  be  widened  with  a  reduced 
depth  to  1,000  feet,  as  the  demands  of  commerce  require. 

In  front  of  the  navy -yard  a  basin  is  proposed  400  feet  wide  and  24 
fret  deep.  The  material  dredged  is  to  be  deposited  on  the  flats  of  the 
river,  and  the  estimated  cost  of  the  improvement  is  $656,000.  An  ap- 
prr^priation  of  $20,000  was  made  for  the  improvement  of  this  river  Sep- 
tpmber  19, 1890,  which  was  applied  to  dredging  channels  20  feet  deep 
and  about  200  feet  wide  through  shoals  near  the  foot  of  South  Capitol 
ttTPet  and  oflf  Greenleaf  or  Arsenal  Point.  This  work  was  completed 
ni  May,  1892,  and  fully  described  in  the  annual  report  for  that  year. 

In  accordance  with  the  above  project,  bulkhead  and  wharf  lines  have 
Wn  established  and  will  be  found  described  in  the  Report  of  the  Chief 
«f  Engineers  for  1892,  pp.  1080-1083. 

AboQt  $10,000  have  been  expended  by  the  Navy  Department  in 
drrdging  a  basin  in  front  of  the  navy -yard  22  feet  deep  and  from  100 
to2UO  fi^t  wide,  tiie  work  having  been  completed  in  October,  1892. 
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APPROPRIATIONS. 

Appropriations  have  been  made  as  follows: 

Potomac  River. 
Act  of— 

August  2, 1882 $400, « 

Julys,  1884 500, 0< 

Augusts,  1886 375,(K 

August  11,  1888 300,  m 

September  19,  1890 260, 0( 

July  13,  1892 200, 0( 

Total 2,035,0( 

Anaoosiia  Biver, 

September  19, 1890.. $20,0( 

Amount  expended  on  the  Improvement  up  to  and  including  June  30,1893,  1, 843, 165.  i 
Amount  required  to  complete  the  improvement  in  addition  to  amount 

on  hand 681, 365.  ( 

Annual  cost  of  preserving  and  maintaining  (estimated) 5, 000.  ( 

Washington  is  in  the  coUection  district  of  Georgetown,  D.  C. ;  nearest  light-hou84 
Jones  Point,  Virginia. 

Money  statement, 

July  1, 1892,  balance  unexpended $57,058.C 

Amount  appropriated  by  act  approved  July  13,  1892 200, 000.  C 

257, 058.  ^ 
June  30, 1893,  amount  expended  during  fiscal  year 63,346.4 

July  1, 1893,  balance  unexpended 193> 712.2 

July  1,1893,  outstanding  liabilities $4,478.00 

July  1, 1893,  amount  covered  by  uncompleted  contracts 122, 319. 00 

126, 797.  C 

July  1,  1893, balance  available - 66,915.2 

(Amount  (estimated)  required  for  completion  of  existing  project 681, 365.  (1 
Amountthat  can  be  profitably  expendedinfiscalyearendtngJuneSO,  1895  681,365.0 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3^  1893. 


Ahetra^i  of  proposals  for  dredging  in  ihe  Potomac  Biver  at  Washingtonf  D.  C,  opened  Sep 
tember7f  189S,  hy  Maj,  Charles  E,  L.  B,  Davis,  Corps  of  Engineers. 


Virginia 

Tidal    IWaahing. 

channel 

reservoir  tonchan- 

Ko. 

Name  and  addreaa  of 
bidder. 

(170,000 
cubic 

(130,000    nel(500,. 
cubic     000  cubic 

TotaL 

Commence. 

Complete. 

yards) 

yards)    !   yards) 

per  cubic 

per  cubic '  per  cubic 

yard. 

yard.    |     yard. 

CenU. 

Omto. 

CenU. 

1 

San  Francisco  Bridge  Co. , 
Now  York,  N.Y: 

14 

14 

14 

$113,000.00 

Deo.  15,1892 

Nov.  90,188: 

2 

P.  Sanford  Rosa,  Jeraey 
City,  N.J. 

16.9 

18| 

15.9 

124,405.00 

Opening    of 
navigation, 
1893. 

In  one  yeai 

8 

John  J.    Carberry  and 

181 

15}           15 

127,454.17 

May    1,1893 

July    1,18W 

4 

George   J.     Simpson, 

Philadelphia,  Pa. 
National  Uredging  Co., 
Wilmington,  Dei. 

4 

22 

14 

16 

135,000.00 

On  or  before 

On  or  befor 

Oct.  7, 1892. 

Dec.  31, 1894 

6 

Frank  C.  Somers,  Cam- 
den, N.  J. 

19J 

14 

18 

141, 987.  SO 

Oct.     1, 1892 

Dec.  31, 18W 

Contract  awarded  to  San  Francisco  Bridge  Company  and  dated  September  24, 1892, 
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Ahtnd  df  proposals  for  furnishing  building  stone  for  improvement  of  the  Potomac  River 
tt  Washiagtom,  Z>.  C,  opened  Septtmher  7, 189^,  hy  Maj»  Charles  E,  L,  B,  Davis,  Corps 
•f  Engineers. 

[11,000  oabic  yards.] 


y«L 


Harae  and  address  of  bidder. 


WflUaa  H.  Hohler,  Washington,  D.  C 

Chsries  6.  Smith  &  Son,  Washington,  1).  C, 


Price 

per  cubic 

yard. 

$2.10 
2. 17 


Amonnt. 


$23,100 
23,870 


All  bidB  rejected ;  'priceB  being  excessiTe. 

Aytrsei  of  proposals  for  furnishing  gravel  for  improvement  of  the  Potomac  Birer  at 
Washington,  D,  C,  open/od  September  7, 1892,  by  Maj,  Charles  E.  L,  £,  Davis,Corps  of 
Engineers, 

[6,000  cubic  yards.] 


K« 


Kame  and  address  of  bidder. 


1  rf««rfe  J.  Simpson,  Philadelphia,  Pa. 

2  G«orze  W.  Gray,  Georgetown!  D.  C. . 


Amount. 


$2,300 
5,850 


CoDtnct  awarded  to  George  J.  Simpson  and  dated  September  72, 1892. 

AUtrsei  of  proposals  for  furnishing  riprap  stone  for  improvement  of  the  Potomac  River 
St  fTnshington,  D,  C,  opened  September  7, 1S92,  by  Maj.  Charles  E,  L.  B,  Davis,  Corps 
f/  Emgineers. 

[20,000  cubic  yards.] 


Kame  and  address  of  bidder. 


I    Geone  J.  SimpMon.  Philadelphia,  Pa 

3    Chsries  G.  i$mitb  &  Son,  Washington,  D.  C 
t    WiOiam  H.  Hohler,  Washington,  D.  C . . . . 


Amount. 


$14,400 
23,600 
24,600 


CoQtnct  awarded  to  George  J.  Simpson  and  dated  September  22, 1892. 


COMMEBCIAL  STATISTICS. 

Phunished  by  Mr.  J.  W.  ATerill,  WashiDgton,  D.  C] 

Receipts  and  shipments. 


Calendar  year. 

Coal. 

Ice. 

Lumber. 

Sand. 

Wood. 

Miscel. 
laneotts. 

Total. 

wr 

Tom. 
2G4.947 
240,836 
92,511 
72.069 
114,913 
280,342 

Tons. 

120,237 

106,421 

115.506 

135, 552 

123,107 

148,692 

Tons. 
37,044 
45.101 
41,407 
69,604 
50.106 
68,178 

Tons. 
50,000 
50,000 
75,000 
75,000 
60,000 
20,000 

Tons. 
52.419 
33,040 
35,351 
48. 457 
48.457 
48,457 

Tons. 
94,325 
104, 177 
128, 905 
118,994 
154, 636 
261,285 

Tons. 
618,972 

m "";;!"/."'*. 

581,575 

vm 

488,680 

iii 

519, 696 

UR 

551,219 

m 

766,954 
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Number  of  vessels  of  various  classes  arriving  and  departing. 


Calendar  year. 


1887. 
1888. 
1689. 
1890. 
1891. 
1892. 


Steamers 

drawing 

from  5  to  15 

ft'ot,  100  to 

400  tous. 


970 
710 
675 
696 
980 
1,065 


Vessels 

drawing 

ftomlOto20 

feet,  300  to 

1,700  tons. 


573 
525 
455 
491 
445 
466 


Vessels 

drawing 

from  4  to  10 

feet,  30  to 

300  tons. 


2.149 
1,588 
1,563 
1,572 
1,854 
2,046 


dntwiii}; 

fmm  4  to  li 

ivel,  UHi  to 

300  torn. 


9i 

2,» 

9: 

52 


Ferry  and  local  passenger  steamers  are  not  included  in  the  above.    No  new  line 
of  transportation  were  established  daring  1892. 


r 


special.  report  upon  reconstruction  of  long  bridge  otbl 

potomac  river  at  washington,  d.  c. 

United  States  Engineer  Office, 

Washington^  D.  0.,  December  20^  1S92. 

General:  I  have  the  honor  to  acknowledge  the  receipt  of  Deparl 
ment  letter  of  the  10th  instant  referring  for  re])ort  Senate  bill  No.  3471 
Fifty  second  Congress,  first  session,  entitled  '*A  bill  to  pro\ide  f<i 
doing  away  with  certain  grade  crossings  on  the  lines  of  the  Baltimor 
and  Potomac  Eailroad  in  the  city  of  Washington,  D.  C,  and  for  othe 
purposes." 

Upon  examination  of  the  biU  I  find  that  section  10,  relating  to  tli 
Long  Bridge  over  the  Potomac  lliver,  is  the  only  part  that  refers  t 
work  under  my  charge,  and  I  therefore  limit  my  report  to  that  sectioi 

Section  10  of  the  bill  reads  as  follows: 

Skc.  10.  That  the  said  railroad  company  be,  and  it  is  hereby,  further  reqoireil  t 
construct  a  double  track  on  the  Long  Bridp^e  over  the  Potomac  River  and  the  islan 
in  the  said  river,  and  to  build  on  the  Virnrinia  side  of  the  said  river  two  additioni 
spans  each  one  hundred  and  forty  ieet  long,  in  consideration  whereof  the  said  con 
pauy  shall  be,  and  it  is  hereby,  freed  and  relieved  from  the  obligation  to  maintai 
the  said  railwav  bridge  in  good  condition  for  ordinary  highway  travel;  it  bein 
hereby  understood  and  agreed  that  a  proper  highway  bridge  shall  be  provide<l  f 
the  expense  of  the  Uuited  States  or  of  tlie  District  of  Columbia,  between  the  foot  ( 
Fourteenth  street,  in  the  city  of  Washington,  and  the  Virginia  shore  at  such  poir 
as  may  be  determined  upon  as  most  suitable  therefor  by  the  Commissioners  of  tl: 
District  of  Columbia. 

This  section  proposed,  in  brief,  to  continue  the  existence  of  the  preseii 
Long  Bridge  for  the  sole  use  of  the  Baltimore  and  Potomac  Bailroa 
Company  and  to  discontinue  its  use  as  a  highway  bridge,  proi>osiii 
instead  the  erection  of  a  new  highway  bridge  at  the  expense  of  th 
United  States  or  of  the  Districit  of  Columbia.  In  order  that  th 
status  of  this  question  may  be  fully  understood,  I  invite  attention  t 
the  following  brief  summary  of — 

Previous  dctioji  of  Congress  and  reports  and  recommendations  of  tl 
Secretary  of  War. — The  question  of  the  reconstruction  of  the  Lon 
Bridge  has  been  before  Congress  since  December  17,  1872,  when  tli 
Board  of  Survey  upon  the  improvement  of  Washington  and  Geor^i 
town  harbors,  created  by  act  of  March  5,  1872,  made  a  report  recoii 
mending  as  a  part  of  the  plan  of  improvement  the  rebuilding  of  tli 
Long  Bridge  with  greater  spans  and  a  larger  draw,  the  bridge  to  I 
located  at  right  angles  to  the  channel.    The  high  freshet  of  Noven 
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ber,  1877,  emphasized  the  necessity  for  entering^  upon  a  general  plan 
of  improveiueut  of  these  harbors,  and  in  the  Annual  Eeport  of  June  30, 
1878,  Mr.  «•  T.  Abert,  United  States  civil  engineer,  then  in  charge 
of  the  work,  recommended  as  a  part  of  such  a  plan  the  construction 
of  a  bridge  in  the  place  of  the  present  Long  Bridge,  with  piers  sunk 
to  the  depth  that  the  new  channels  will  require  and  with  spans  and 
draw  which  will  meet  the  requirements  of  navigation,  while  upon  the 
maps  accompanying  this  and  subsequent  reports  the  propos(Mi  loca- 
tion of  the  new  bridge  is  shown.  In  February,  1881,  another  high 
freshet  occurred,  accompanied  by  the  formation  of  ah  ice  gorge  at  the 
Long  Bridge,  so  that  a  large  area  of  the  business  portion  of  Washing- 
toD  was  flooded  and  several  spans  of  the  Long  Bridge  over  the  Wash- 
ington channel  were  swept  away.  So  disastrous  was  this  flood  that 
in  the  river  and  harbor  act  of  March  3, 1881,  Congress  provided  for 
a  survey  of  the  Potomac  River  in  the  vicinity  of  Washington  with 
reff^rence  to  the  improvement  of  navigation,  the  establishment  of  har- 
W  lines,  and  the  raising  of  the  flats.  Owing  to  the  great  interest  felt 
in  the  subject  a  board  of  engineer  officers  was  constituted,  consisting 
of  lieat.  Col.  Q.  A.  Gillmore,  Lieut.  Col.  William  P.  Craighill,  and  Lieut. 
Col,  C.  B.  Gomstock,  to  which  were  referred  the  report  of  the  survey 
made  by  Mr.  S.  T.  Abert,  United  States  civil  engineer,  and  the  plan  of 
Maj.  William  J.  Twining,  Corps  of  Engineers,  then  Engineer  Commis- 
lionerof  the  District  of  Columbia.  The  board  of  engineers  did  not  adopt 
either  Mr.  Abert's  plan  or  Msyor  Twining's  plan  in  their  entirety,  but 
recommended  a  new  plan  which  combined  certain  fe^itures  of  each. 

In  their  report,  which  was  submitted  to  Congress  March  8, 1882,  the 
board  of  engineers  made  the  following  recommendation  in  relation  to 
the  Long  Bridge: 

It  U  rpjEparfletl  as  necemary  to  the  proper  execution  of  thia  plan  that  *  •  *  the 
liODi^  Bridge  flliall  be  rebuilt  at  an  early  period  during  the  progreBs  of  the  im- 
K^Tenents  with  wide  spans  upon  piers  offering  the  least  possible  obstruction  to 
the  flow  of  water.    (Senate  Ex.  Doc.  126,  Forty -seventh  Congress,  lirst  session ,  p.  13) . 

On  Angust  2, 1882,  Congress  made  the  first  appropriation  for  im- 
proving Potomac  Kiver  at  Washington,  and  directed  that  the  work  be 
done  in  accordance  with  the  report  of  the  board  of  engineers. 

It  would  appear,  therefore,  that  in  the  adoption  of  the  plan  of  the  board 
(d  engineers  Congress  also  adopted  their  recommendation  in  relation 
to  rebuilding  of  the  Long  Bridge. 

Since  the  inception  of  the  improvement  attention  has  been  called  in 
the  various  annual  reports  thereon  to  the  necessity  for  legislation  pro- 
Tiding  for  the  reconstruction  of  the  bridge.  In  the  report  of  1884  Lieut. 
C<rf.  Hains  states  that  no  plan  of  improvement  can  be  made  satisfactory 
vhilethis  bridge  remains  as  it  is,  a  most  serious  obstacle  to  the  flow  of 
vater  beneath  it;  that  in  its  present  condition  it  serves  the  purpose  of 
Adam  and  retards  the  flow  of  water,  and  that  the  only  radical  cure  for 
tiie  evil  effects  of  the  Long  Bridge  in  time  of  freshets  is  a  new  bridge 
vith  wider  spans. 

In  the  report  of  1886  action  by  Congress  is  again  urged,  and  it  is 
stated  that  it  has  been  necessary  to  stop  the  dredging  of  the  Virginia 
Channel,  both  above  and  below  the  bridge,  at  some  distance  from  the 
iane,  for  fear  of  injuring  the  foundation s*of  the  piers. 

In  February,  1888,  a  special  report  was  made  in  reference  to  the 
piobabilities  of  damage  to  the  improvement  on  the  city  front  and  to 
the  city  itself  by  a  high  spring  freshet.  This  report  was  transmitted 
to  Congress  and  printed  in  House  Ex.  Doc.  No.  170,  Fiftieth  Congress, 
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first  session.  It  recommended  that  the  Long  Bridge  should  be  rebuilt 
without  delay,  and  set  forth  the  reasons  for  this  action. 

A  copy  of  this  report  is  herewith.    (Inclosure  No.  1.)  ♦ 

In  June,  1889,  the  anticipated  freshet  came  and  proved  higher  than 
any  previously  known.  The  results  were  disastrous,  the  lower  parts 
of  the  city  were  flooded,  the  river  improvement  was  seriously  damaged, 
and  great  loss  resulted.  In  the  report  for  1889  will  be  found  full  details 
of  this  freshet,  which  rose  to  a  height  of  nearly  13  feet  at  Long  Bridge 
and  wrecked  one  span  of  this  bridge  over  the  Virginia  Channel.  On 
April  5, 1890,  the  Secretary  of  War  transmitted  to  the  Senate,  in  re- 
sponse to  a  resolution  of  the  Senate  of  March  7,  1890,  a  report  from 
Lieut.  Col.  Hains  relative  to  the  separation  of  the  wagon  road  from  the 
railroad,  on  the  north  side  of  the  main  channel  of  the  Potomac  (printed 
in  Senate  Ex.  Doc.  No.  96,  Fifty-first  Congress,  first  session)^  copy  of 
which  is  herewith.  (Inclosure  No.  2.)*  In  this  report  Col.  Hains  rec- 
ommends the  separation  of  the  wagon  road  from  the  railroad  as  a  part 
of  a  project  which  looks  to  the  raising  of  the  grade  of  the  railroad 
tracks  across  the  flats  high  enough  to  give  passageway  for  vehicles 
under  them,  and  to  the  reconstruction  of  the  bridge  over  the  main 
channel  of  the  river  on  wider  spans  that  will  cause  less  obstruction  to 
the  flow  of  water.  He  submits  plans  ior  the  location  and  construction 
of  the  proposed  bridge,  which  will  be  found  attached  to  the  report. 

In  the  Annual  Eeport  of  June  30, 1890,  Colonel  Hains  states  that  it  is 
now  imperative  that  this  work  should  be  no  longer  delayed,  if  the  de- 
struction of  the  bridge  itself,  a«  well  as  damage  to  the  work  on"  the 
river  front  and  still  greater  damage  to  the  city  is  not  to  be  invited. 

Again,  in  1891,  it  is  stilted  that  as  the  improvement  progresses  the 
necessity  for  rebuilding  the  Long  Bridge  becomes  more  and  more  ur- 
gent, that  on  account  of  its  faulty  construction  it  remains  a  constant 
menace  to  the  interests  on  the  river  front  above  it  and  also  to  the  work 
of  improvement  upon  which  a  large  sum  has  been  expended  by  the 
Government,  that  in  the  event  of  a  freshet  occurring  while  the  river  is 
full  of  ice  the  most  serious  results  are  to  be  apprehended  from  the 
probable  formation  of  an  ice  gorge  at  the  bridge  and  the  consequent 
backing  up  of  the  water  and  the  flooding  of  the  lower  parts  of  the  city. 

Having  thus  summarized  the  previous  action  in  reference  to  this 
question,  I  respectfully  invite  attention  to— - 

The  existing  condition  of  the  Long  Bridge. — ^At  the  date  of  the  incep- 
tion of  the  Potomac  River  improvement  (1882)  the  Long  Bridge  con- 
sisted of  three  parts,  viz:  Commencing  at  the  Washington  shore,  (1)  a 
bridge  across  the  Washington  Channel  of  wooden  spans  on  masoniy 
piers  and  about  700  feet  in  length,  (2)  a  causeway  of  earth  between 
masonry  retaining  walls  across  tbe  flats  between  the  two  channels  and 
about  1,980  feet  in  length,  and  ^3)  abridge  across  the  Virginia  Channel 
about  2,000  feet  in  length  which  is  the  structure  specifically  referred 
to  in  section  10  of  the  pending  bill. 

The  Long  Bridge  across  the  Virginia  Channel,  is,  as  shown  on  the 
plan  of  the  same  herewith  inclosed  (inclosure  No.  3),*  a  wooden  Howe 
truss  bridge  consisting  of  13  spans  of  135  feet  each  in  the  clear  and 
one  draw  span  182  feet  in  length  swinging  on  a  pivot  pier  giving  two 
openings  of  about  70  feet,  only  one  of  which  is  arranged  for  the  pas- 
sage of  vessels.  Each  span  excepc  the  draw  consists  of  three  wooden 
trusses.  The  extreme  width  of  the  bridge  from  out  to  out  of  trusses 
is  40.4  feet.    On  the  up-stream  or  northwest  side  is  a  wagon  road  19. 2 
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feet  wide  in  the  clear^  but  with  no  sidewalk,  while  on  the  down-stream 
side  is  the  single  track  of  the  Baltimore  and  Potomac  Eailroad,  with  a 
clear  width  between  trasses  of  13. 2  feet.  The  bridge  spans  rest  upon 
masonry  piers  bnilt  of  an  inferior  quality  of  sandstone  and  founded 
npon  pile  and  gnUage  foundations,  the  grillage  being  at  the  level  of 
low  tide.  In  order  to  prevent  these  insecure  foundations  from  being 
undermined  by  the  river  currents,  large  quantities  of  riprap  stone 
have  been  thrown  into  the  river  and  piled  about  them  until  there  is 
now  a  series  of  immense  mounds  extending  across  the  river  channel  as 
shown  ui)on  the  plan  herewith  inclosed  (inclosure  No.  3).*  So  great  is 
this  obstruction  that  the  natural  discharge  area  of  the  river  at  the 
Long  Bridge  is  reduced  no  less  than  30  per  cent  by  these  pier  founda- 
tions and  the  riprap  stone  deposited  about  them. 

And  not  only  this,  but  the  direction  of  the  bridge  is  not  normal  to 
the  direction  of  the  proposed,  the  present,  nor  even  the  original  chan- 
nel, so  that  the  piers  (being  built  at  right  angles  to  the  line  of  the 
bridge)  are  not  parallel  to  the  direction  of  the  current,  but  are  oblique 
to  it,  and  so  become  themselves  a  serious  obstruction  during  freshets. 

A  further  obstruction  arises  during  freshets  from  the  height  of  the 
existing  bridge.  The  lower  chord  is  but  10.3  feet  in  the  clear  above. 
low  tide,  while  the  floor  is  but  13  feet  above  low  tide. 

The  freshet  of  1889  rose  to  a  height  of  12.7  feet  above  low  tide,  at 
the  Long  Bridge,  and  thus  the  superstructure  of  the  bridge  diminished 
the  maximum  freshet  cross  section  by  a  depth  of  no  less  than  2.4  feet, 
or  about  one-fifth  of  the  height  which  the  water  rose  above  low  tide. 

The  cross  section  of  the  river  at  the  Long  Bridge  for  freshet  discharge 
has  been  greatly  diminished  by  reason  of  the  closing  of  the  Washing- 
ton Channel  as  a  necessary  part  of  the  plan  of  improvement.  This 
diminishes  the  available  freshet  cross  section  at  the  bridge  by  about 
22  per  cent,  based  upon  the  freshet  cross  section  of  1877.  The  height 
as  well  as  the  discharge  cross  section  of  the  freshet  of  1889,  however, 
w^e  much  greater  than  that  of  1877,  and  the  area  required  for  the 
discharge  of  such  a  freshet  would  be  much  greater  than  was  estimated 
when  the  plans  for  the  improvement  were  originally  prepared. 

The  draw  of  the  existing  bridge  is  badly  located,  having  been  placed 
near  the  easterly  edge  of  the  navigation  channel.  Although  this  chan- 
nel has  since  been  widened  by  dredging,  the  draw  opening  is  oblique 
to  the  general  direction  of  the  channel  and  the  current,  and  the  open- 
ing is  therefore  a  difficult  one  for  vessels  to  pass,  and  so  inteiferes  with 
the  safe  navigation  of  the  river. 

The  Baltimore  and  Potomac  Eailroad  Company  was  authorized  to 
take  x>ossession  of  the  Long  Bridge  by  an  act  of  Congress  approved 
June  21, 1870,  which  in  part  provides  as  follows: 

Frovidedy  That  the  said  Baltimore  and  Potomac  Railroad  Company  will  maintain 
in  good  condition  the  said  bridge  for  railway  and  ordinary  travel ;  and  the  bridge 
Bhall  at  all  times  be.  and  remain,  a  free  bridge  for  pablio  nse  for  ordinary  travel. 

«  •  «  41  «  *  « 

That  if  the  said  Baltimore  and  Potomac  Railroad  Company  shall  at  any  time  neglect 
to  keep  said  bridge  in  good  repair  and  free  for  pnblic  use  for  ordinary  travel  the 
Government  of  the  United  States  may  enter  into  possession  of  the  said  bridge ;  and 
Congress  reserves  the  right  to  alter  or  amend  this  law. 

The  Baltimore  and  Potomac  Bailroad  Company  has  rebuilt  that  part 
of  the  bridge  which  crosses  the  Washington  Channel  upon  plans  ap- 
proved by  the  Secretary  of  War  and  substantially  in  accordance  with 
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those  recommended  by  Lieut.  Col.  Haines  in  his  special  report  of  April, 
1890,  above  referred  to  and  herewith  inclosed  (inclosure  No.  2).* 

Upon  the  causeway  of  the  Long  Bridge  the  company  have  laid  a 
double  track  in  place  of  the  former  single  track,  and  have  moved  the 
roadway  to  the  northwestward  out  ui)on  the  reclaimed  area  of  the  Po- 
tomac Eiver  improvement  to  make  room  for  the  new  track. 

Recommendations. — Referring  in  detail  to  the  provisions  of  section  10 
of  the  bill  above  quoted,  I  submit  the  following  considerations  and  rec- 
ommendations in  relation  thereto. 

The  section  provides  that  the  Baltimore  and  Potomac  Eailroad  Com- 
pany be  empowered  to  construct  a  double  track  across  the  "island"  in 
the  Potomac  River,  evidently  referring  to  the  reclaimed  area  of  the  im- 
provement between  the  Washington  and  Virginia  channels.  As  stated 
above,  however,  the  company  have  already  laid  this  track  and  it  is  in 
daily  use.  Owing  to  the  increased  traffic  with  the  South,  which  passes 
over  the  bridge,  this  additional  track  is  a  source  of  safety  to  the  trav- 
eling public,  and  I  see  no  objection  to  its  affirmative  authorization  by 
law.  provided  the  right  of  way  across  the  reclaimed  area  is  limited  to 
30  leet  in  width  and  the  number  of  tracks  is  limited  to  two,  with  the 
further  proviso  that  the  tracks  shall  always  be  used  as  running  tracks, 
and  that  no  cars  shall  be  stored  on  them. 

Section  10  next  provides  for  the  retention  of  the  existing  bridge, 
extending  it  two  spans  in  length  on  the  Virginia  end,  laying  a  double 
track  upon  it,  discontinuing  the  highway  and  relieving  the  railway 
company  from  their  obligation  to  maintain  the  bridge  for  ordinary 
highway  travel  and  proposing  that  a  highway  bridge  shall  be  provided 
at  the  expense  of  the  United  States  or  the  District  of  Columbia. 

The  extension  of  the  bridge  by  building  two  spans  of  140  feet  each  at 
the  southwest  or  Virginia  end  is  evidentiy  intended  to  provide  an  in- 
creased area  for  the  discharge  of  freshets.  The  railway  company  have 
adopted  a  part  of  the  suggestion  of  Mr.  Abert  in  his  report  on  tho  sur- 
vey of  1881  which  was  that  the  bridge  be  extended  400  feet.  This  plan 
was  not,  however,  approved  by  the  Board  of  Engineers.  The  two  spans 
additional  proposed  in  the  bill  would  be  quite  insufficient  for  the  pur- 
pose and  would  afford  only  the  slightest  relief  to  existing  conditions, 
particularly  as  the  bill  does  not  provide  for  deepening  tbe  river  at 
this  locality.  From  the  considerations  which  I  have  already  adduced, 
I  am  of  the  opinion  that  the  existing  Long  Bridge  should  be  entirely 
removed  and  for  the  following  specific  reasons: 

1.  The  existing  Long  Bridge  is  an  ohstrtiction  to  navigation.  In 
compliance  with  the  provisions  of  law  it  has  already  been  reported  as 
such,  the  draw  is  improperly  located  and  the  defective  location  and 
construction  of  the  bridge  prevents  the  completion  and  free  use  of  the 
dredged  channel  by  vessels  navigating  the  river. 

2.  The  existing  Long  Bridge  interferes  tcith  the  progress  of  the  Poto- 
ma^  River  Improvement  That  improvement  has  proceeded  upon  certain 
plans  approved  by  specific  action  of  Congress  providing  that  the  work 
should  be  executed  in  accordance  with  the  report  of  the  Board  of  Engi- 
neers of  1882.  As  already  stated,  the  Board  recommended  "  that  the 
Long  Bridge  shall  be  rebuilt  at  an  early  period  during  the  progress  of  the 
improvements  with  wide  spans  upon  piers  offering  the  lea^t  possible  resist- 
ance to  the  flow  of  water  J^  This  being  a  part  of  the  plan  approved  by 
Congress,  the  work  has  proceeded  upon  the  assumption  that  the  bridge 
would  be  rebuilt.    The  new  lines  ot  channel  have  been  laid  out  with 
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this  in  view  and  the  dredging  of  the  new  channel  has  been  carried  as 
rloee  to  the  bridge  as  could  be  done  withont  endaDgeriug  the  stracture. 
The  bridge  as  it  stands  prevents  the  completion  of  the  work. 

3.  The  existing  Long  Bridge  endangers  the  work  already  done  on  the 
riTer  improvement  and  jeopardizes  the  property  of  the  citizens  of  Wash- 
in^n.  This  stracture,  with  the  immense  masses  of  riprap  stone  piled 
aUmt  the  pier  foundations,  act  as  a  submerged  dam  which,  together 
«ith  the  oblique  piers  and  low  wooden  trusses,  dams  back  the  water 
daring  freshets  and  causes  the  deposit  of  sediment  in  the  dredged 
ebannel,  while  the  flood  water  spreads  over  the  reclaimed  land  of  the 
improvement  and  then  over  the  low-grade  streets  in  the  business  part 
of  the  city  of  Washington,  causing  intenuptiou  of  business  and  great 
I068  of  and  injury  to  property.  It  is  not  necessary  to  adduce  any  theo- 
retical considerations  to  prove  that  this  will  be  the  case,  as  it  has 
artoally  occurred.  The  business  part  of  the  city  has  been  flooded  three 
tiffle«,  causing  great  loss,  and  from  the  backing  of  sewage  into  th^ 
streets  endangering  the  sanitary  condition  of  the  city.  The  most  dis- 
wtioiis  flood  of  this  kind  was  that  of  1881,  when  an  ice  gorge  formed  at 
the  Long  Bridge,  flooding  Pennsylvania  avenue  as  far  as  the  CapitoL 
The  re6^ts  of  this  flood  are  graphically  shown  upon  the  map  of  Wash- 
injjtim  which  I  herewith  inclose  (inclosure  No.  4),*  showing  the  sub- 
mifrged  area  of  the  city  at  that  time. 

1  The  existing  Long  Bridge  is  an  unsafe  structure  and  should  therefore 
be  removed.  It  is  liable  to  be  swept  away  during  any  high  freshet,  and 
during  the  freshet  of  1889  the  railway  company  ran  loaded  trains  out 
*»n  the  bridge  to  keep  it  from  being  swept  away.  Not  only  are  the 
ibondations  insecure  owing  to  recent  dredging,  but  the  wooden  trusses 
»re  not  adapted  to  modern  railway  loads,  while  they  are  liable  to  be 
dfstroyed  by  fire  at  any  time. 

i^tion  10  of  this  bill  contemplates  the  building  of  a  new  bridge  for 
bi;:bway  travel  only.  The  provision  for  such  a  bridge  as  expressed  is 
ft  mo«t  vague  and  indefinite  one.  The  bill  reads,  "  it  being  hereby 
auderstood  and  agieed  that  a  .proper  highway  bridge  shall  be  pro- 
vided," etc  I  take  it  that  such  a  i)rovision  of  law  as  this  would  not 
p>  far  toward  providing  the  new  highway  bridge  proposed.  The 
exi^tence  of  two  bridges  across  the  Potomac  Eiver  at  this  point  is 
<4>)ectionable  from  every  point  of  view.  It  would  be  exceedingly  detri- 
mental to  navigation.  This  general  line  of  highway  travel  should  be 
pwerved,  and  this  would  bring  the  two  bridges  close  together.  There 
^d,  therefore,  be  much  trouble,  delay,  and  danger  to  vessels  in  pass- 
iftg  through  the  two  draws.  Both  draws  would  need  to  be  open  at  the 
fouoe  time  and  this  of  itself  would  delay  the  railroad  and  highway  travel. 
Afcide  from  this,  with  the  present  bridge  still  in  existence,  the  obstruc- 
ttoiiof  the  channel  during  freshets  would  only  be  increased,  with  all  its 
PPwItant  dangers.  Two  bridges  at  this  point  would  in  every  way  be 
detrimental  to  the  interests  of  navigation,  of  the  United  States,  and  the 
ritizens  of  Washuigton,  and  I  recommend  that  such  a  proposition  be 
wteatertauned. 

Nor  do  I  see  any  reason  why  Congress  should  donate  the  present 
Mge  to  the  railway  company  and  imx)Ose  upon  the  people  the  cost 
^  a  new  bridge.  The  existing  bridge  was  built  by  and  belonged  to 
tW  United  States.  It  was  then  put  into  the  possession  of  the  railway 
*^iKiny  on  the  condition  that  it  should  be  maintained  as  a  bridge  for 
mir«3f  travel.    Now,  the  railway  company  proposes  by  this  bill  to  ap- 
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propriate  the  entire  bridge  to  its  own  use  as  a  corporation  and  let  tbe- 
Uuit^d  States  or  the  District  of  Columbia  build  one  for  highway  travel. 

The  only  remedy  for  the  existing  conditions  is  the  construction  of  a 
new  bridge  designed  to  aecommodate  both  railroad  and  highway  travel, 
located  at  right  angles  to  the  new  channel,  built  with  wide  spans  on 
substantial  masonry  piers  whose  foundations  are  at  the  bed  of  the  new 
channel,  with  a  superstructure  of  steel  placed  well  above  the  freshet 
line,  and  an  ample  draw  properly  located. 

The  plans  for  such  a  bridge  have  already  been  submitted  to  Congress 
in  the  rex>ort  of  Lieut.  Col,  Hains  of.  April  2,  1890,  and  herewith  in- 
closed,   (luclosure  No  2.)* 

I  therefore  respectfully  recommend  the  amendment  of  the  bill  by 
striking  out  section  10  entirely  and  substituting  the  following  section 
therefor: 

Sec.  10.  That  the  Secretary  of  War  be,  and  he  is  hereby,  anthorised  and  direct^nl 
to  cause  to  be  constructed  across  the  Virginia  Channel  of  the  Potomac  River  near  tlie 
site  of  the  present  Long  Bridge  a  new  and  substantial  bridge  of  iron  or  steel  rest- 
ing on  masonry  piers  and  provided  with  suitable  approaches  and  with  a  draw  snf- 
iicieut  for  the  accommodation  of  the  navigation  of  the  said  river.  The  said  nt'vr 
bridge  shaU  be  so  located  that  its  longitudinal  center  line  shaU  be  normal  to  the 
general  direction  which  the  Virginia  Channel  will  have  when  the  Potomac  Kiver  im- 
provement is  completed;  the  length  of  said  bridge  shall  not  be  less  than  twenty-live 
hundred  feet  and  no  span  shall  he  less  than  two  hundred  and  fifty  feet.  The  piers 
of  the  said  new  bridge  shall  rest  upon  sufficient  foundations,  at  or  near  the  present 
or  proposed  bed  of  the  river.  The  superstructure  of  said  bridge  shall  have  a  clear 
head  room  of  not  less  then  twenty  feet  above  mean  low  tide  of  the  Potomac  River, 
and  the  said  bridge  shall  provide  for  a  double-track  railway,  for  a  roadway  for  high 
way  travel  not  less  than  twenty  feet  wide,  and  a  sidewalk  not  less  than  eight  feet 
wide,  side  by  side,  the  railway  and  the  roadway  to  be  separated  by  a  tight  fence  not 
less  than  sixteen  feet  high. 

Upon  the  completion  of  the  new  bridge  herein  authorized,  the  present  Long 
Bridge,  together  with  the  piers,  foundations,  and  riprap  about  them,  shall  be  en« 
tirely  removed. 

Provided,  That  one-half  of  the  cost  of  the  said  new  bridge  and  one-half  of  the  cost 
of  the  removal  of  the  present  bridge  shall  be  paid  by  the  Baltimore  and  Potomac 
Railroad  Company,  and  that  the  said  work  shall  be  done  by  contract,  after  public 
advertisement,  the  said  contract  to  be  conditioned  upon  payments  as  herein  provided. 

And  there  is  hereby  appropriated  oat  of  any  money  in  the  Treasury  not  otherwise 
appropriated  a  sum  of  money  equal  to  one-half  the  cost  of  the  work  provided  foi 
in  this  section  as  the  same  may  be  certified  to  by  the  Secretary  of  War. 

Provided  further,  That  the  said  Baltimore  and  Potomac  Railroad  Company  shall 
maintain  the  said  bridge  in  good  condition  for  railway  and  ordinary  travel  and  shall 
maintain  the  draw  in  efficient  working  condition  at  all  times,  and  shall  operate  tb< 
same  so  as  not  to  impede  the  free  navigation  of  the  Potomac  River  at  all  hours  o1 
the  day  or  night;  and  the  bridge  shall  at  all  times  be  and  remain  a  free  bridge  foi 
public  use  for  ordinary  travel,  and  the  said  Baltimore  and  Potomac  Railroad  Com- 
pany  shall  give  other  railroad  companies  the  right  to  pass  over  said  bridge  upoi 
such  reasonable  terms  as  may  be  agreed  upon  or  as  Congress  may  prescribe. 

And  if  the  said  Baltimore  and  Potomac  Railroad  Company  shall  at  any  time  neg 
lect  to  keep  said  bridge  in  good  repair  and  free  for  public  use  for  ordinary  travel 
the  Secretary  of  War  may  enter  into  possession  of  the  whole  of  said  bridge  for  and 
on  behalf  of  the  United  States,  and  Congress  reserves  the  right  to  alter  or  amenci 
this  law. 

Very  respectfully,  your  obedient  servant, 

Chas.  B.  L.  B.  Davis, 

Major ^  Corps  of  Engineers. 

Brig.  Gen.  Thomas  L.  Casey. 

Chief  of  Enginecrn^  U.  8.  A. 
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dike  was  therefore  adopted  in  the  project  of  July  16, 1892.  Proposals 
for  Aimiahing  riprap  stone  were  invited  by  public  advertisement  under 
date  of  Angost  8, 1892.  Bids  were  opened  September  7, 1892,  and  con- 
tract ttitered  into  with  Daniel  McConville,  of  Washington,  D.  C,  at 
79  cents  per  cubic  yard.  The  delivery  pf  stone  under  the  contract  was 
MMnmenced  October  19, 1892.  The  line  of  this  dike,  as  shown  upon 
sheet  number  1  of  the  maps  accompanying  the  report  upon  the  survey 
and  the  project  for  the  improvement,  and  printed  in  House  Ex.  Doc. 
^0.  75,  Fifty-first  Congress,  first  session,  commences  at  the  right  bank 
of  the  river  at  Occoquan  below  the  wharves  of  the  town  and  extends 
thence  down  the  river  nearly  parallel  to  the  dredged  channel.  So 
objection  to  this  location  ^«»s  presented  by  any  ot  the  citizens  of  Occo- 
qoan  when  this  report  was  printed  or  at  any  time  prior  to  the  com- 
moicement  of  the  work.  Under  date  of  October  19, 1892,  however,  a 
OHiimunication  was  addressed  to  the  Chief  of  Engineers  by  J.  A.  Mar- 
shall, of  Alexandria,  who  stated  that  he  owned  a  wharf  on  the  river 
front  at  Occoquan  which  would  be  rendered  worthless  by  the  dike. 
On  October  21  Mr.  Marshall  telegraphed  this  office,  stating  that  his 
property  would  be  ruined,  and  on  October  24  he  called  at  this  office  and 
stated  Uiat  he  had  obtained  an  injunction  from  a  State  court  of  Virginia 
u>  restrain  the  contractor  from  continuing  the  work.  This  injunction 
waft  subsequently  served  on  the  contractor  and  report  of  such  service 
made  to  the  Chief  of  Engineers  by  this  office  October  31,  1892.  In 
this  report  it  was  stated  that  it  would  be  a  loss  to  the  Government  and 
be  detrimental  to  the  public  interests  to  stop  the  work  and  it  was  rec- 
oomiended  that  the  Department  of  Justice  be  requested  to  defend  the 
rights  of  the  United  States  to  construct  this  dike.  On  !November  7, 
18%2y  the  Seeretary  of  War  was  informed  by  the  Attorney-Oeneral  that 
be  bad  directed  the  United  States  attorney  for  the  eastern  district  of 
Virginia  to  consult  with  this  office  and  if  the  law  and  the  facts  war- 
ranted it  to  take  such  steps  as  might  be  necessary  to  have  the  injunc- 
tion dissolved.  November  10  and  11, 1892,  Mr.  T.  B.  Borland^  United 
States  attorney  for  the  eastern  district  of  Virginia,  was  furnished  by 
tbis  otBce  with  full  information  and  copies  of  papers  relating  to  the 
case. 

Meanwhile  the  contractor  proceeded  with  furnishing  riprap  and  con- 
vtmcting  the  dike  on  parts  of  the  line  which  were  not  in  front  of  Mar- 
fthaU^tf  property.  On  December  7,  1892,  a  letter  was  addressed  by 
tbis  office  to  the  United  States  district  attorney,  asking  what  the  pros- 
pect was  of  an  early  dissolution  of  the  injunction  and  calling  atten- 
tion to  ttie  fact  that  in  case  of  material  delay  it  would  be  necessary  to 
sospend  the  work. 

On  December  9, 1892,  the  district  attorney  replied  that  it  would  be  a 
month  from  that  time,  at  the  very  earliest,  before  an  order  could  be 
obtained  dissolving  the  injunction. 

On  December  12, 1892,  the  attention  of  the  Chief  of  Engineers  was 
inrited  to  the  delay  in  the  case  and  in  view  of  the  importance  of  early 
action  it  was  recommended  that  application  be  made  to  the  Depart- 
iDent  of  Justice  to  expedite  matters.  In  reply  this  office  was  informed 
that  the  Attorney -General  had  written  the  United  States  attorney,  di- 
recting him  to  secure,  if  practicable,  an  immediate  dissolution  of  the  in- 
janetion. 

On  December  29,  1892,  the  United  States  district  attorney  wrote 
that  he  should  ^^  endeavor  to  get  the  case  up  on  motion  to  dissolve  the 
injunction  in  January,  1893." 

As  already  stated,  the  river  was  closed  by  ice  on  December  23, 
1^  and  operations  suspended  for  the  season  in  consequence.    The  de- 
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The  lower,  or  outer  section,  of  this  channel,  870  feet  in  length,  was 
dredged  to  a  width  of  150  feet  to  counteract  the  deteriorating  action 
of  cross-tidad  currents.  The  upper  section^  3,720  feet  in  length,  wa:^ 
dredged  to  a  width  of  100  feet.  The  material  from  the  lower  section 
was  removed  in  scows,  while  that  from  the  upper  section  was  deposited 
on  the  right  side  of  the  channel,  so  as  to  form  an  embankment. 

The  available  balance  of  the  appropriation  remaining  after  the  com 
pletion  of  the  channel  at  the  Lower  Mud  was  applied  to  dredging  a 
a  part  of  the  channel  through  Occoquan  Bar,  which  was  next  in  ordei 
as  an  obstruction  to  navigation.  This  channel  was  made  8  feet  dee[i 
to  provide  for  anticipated  filling  from  freshets  before  the  construction 
of  the  dike.  The  upper  section  of  this  channel  was  dredged  to  a  widtli 
of  100  feet,  and  the  lower  section  to  a  width  of  70  feet,  when  all  the 
available  funds  having  been  exhausted,  the  work  was  closed. 

The  second  appropriation  under  the  new  project  was  made  July  13 
1892,  the  amount  being  $6,000. 

Under  date  of  August  8, 1892,  proposals  for  dredging  at  Occoquan 
Bar,  the  Sand  Bar,  and  the  Upper  Mud  were  invited  by  public  adver 
tisement.  Proposals  were  opened  September  7, 1892,  and  a  contraci 
entered  into  with  Daniel  McOonville,  of  Washington,  D.  C,  the  lowesi 
bidder. 

Dredging  at  Occoquan  Bar  was  commenced  November  8, 1892,  witl 
an  endless-chain  dredge.  The  dredge  was  not  in  good  repair,  however 
and  slow  progress  was  made  with  the  work.  The  sinkiug  of  a  scow 
repairs  to  the  tug,  and  the  difficulty  of  reaching  the  dumping  groun( 
with  the  tug  employed  were  further  causes  of  delay.  On  December  23 
1892,  the  river  was  closed  by  ice  and  operations  were  necessarily  sua 
pended  for  the  season.  The  winter  proved  to  be  one  of  exception  a 
severity  and  the  plant  was  injured  by  ice,  so  that  extended  repair 
were  required  in  the  spring.  Dredging  at  Occoquan  Bar  was  resumec 
with  a  clamshell  dredge  March  29, 1893,  and  the  channel  through  thii 
bar  was  dredged  to  the  fiill  width  of  100  feet  on  April  14^  1S93. 

The  total  amount  of  material  dredged  at  this  bar  under  the  contra^* 
of  Daniel  McConville  was  2,276  cubic  yards.  Under  the  contract  o 
F.  L.  Somers,  closed  May  16,1892,12,399  cubic  yards  had  been  dredged 
so  that  the  total  dredging  at  Occoqaan  Bar  to  secure  a  channel  100  fee 
wide  and  8  feet  deep  has  been  14,674  cubic  yards. 

At  the  "  Sand  Bar,"  one-half  of  a  mile  below  Occoquan,  the  survey 
showed  that  the  general  depth  had  been  increased  owing  to  the  con 
stant  dredging  of  sand  at  this  bar  for  the  Washington  market  an< 
that  but  little  dredging  would  therefore  be  required  to  secure  i 
channel  100  feet  wide  and  6  feet  deep.  Dredging  at  this  bar  under  thi 
contract  of  Daniel  McConville  was  commenced  AprU  18, 1893  and  com 
pleted  May  16, 1893,  the  amount  of  dredging  having  been  1,576  cubi* 
yards.  The  natural  channel  was  widen^  so  as  to  secure  a  width  o 
100  feet  and  a  depth  of  6  feet  at  low  tide. 

Dredging  at  the  Tipper  Mud  was  commenced  June  3,  1893,  Thi 
channel  was  widened  chiefly  on  the  easterly  or  left  side  and  thi 
material  deposited  so  as  to  form  an  embankment. 

On  June  30, 1893,  dredging  at  the  Upper  Mud  was  still  in  progress. 

The  project  for  improving  Occoquan  Bar  provided  for  the  construe 
tion  of  a  dike  to  confine  the  water  to  the  dredged  channel  and  preven 
the  bar  from  forming  again  during  freshets.  In  the  general  project  i 
was  proposed  to  build  this  dike  of  piles  and  sheet  piling,  but  as  ai 
abundance  of  stone  is  found  at  Occoquan  a  dike  of  riprap  stone  wa 
found  to  be  less  expensive  and  of  course  more  durable.    This  form  o 
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dike  was  therefore  adopted  in  the  project  of  July  16, 1892.  Proposals 
for  flmiiahiDg  riprap  stone  were  invited  by  public  advertisement  under 
dale  of  August  8, 1892.  Bids  were  opened  September  7, 1892^  and  con- 
tract ^teiid  into  with  Daniel  McGonville,  of  Washington,  D.  C,  at 
79  eents  per  cubic  yard.  The  delivery  qf  stone  under  the  contract  was 
fonuneneed  October  19, 1892.  The  line  of  this  dike,  as  shown  upon 
sheet  number  1  of  the  maps  accompanying  the  report  upon  the  survey 
and  the  project  for  the  improvement,  and  printed  in  House  Ex.  Doc. 
>'o.  75,  Fifty-first  Congress,  first  session,  commences  at  the  right  bank 
of  the  river  at  Oceoquan  below  t<he  wharves  of  the  town  and  extends 
theoce  down  the  river  nearly  parallel  to  the  dredged  channel.  So 
objection  to  this  location  wms  presented  by  any  of  the  citizens  of  Oceo- 
quan when  this  report  was  printed  or  at  any  time  prior  to  the  com- 
meocement  of  the  work.  Under  date  of  October  19, 1892,  however,  a 
comiQunieation  was  addressed  to  the  Chief  of  Engineers  by  J.  A.  Mar- 
shallf  of  Alexandria,  who  stated  that  he  owned  a  wharf  on  the  river 
front  at  Oceoquan  which  would  be  rendered  worthless  by  the  dike. 
On  October  21  Mr  Marshall  telegraphed  this  office,  stating  that  his 
property  would  be  ruined,  and  on  October  24  he  called  at  this  office  and 
stated  tiiat  he  had  obtained  an  injunction  from  a  State  court  of  Virginia 
to  restrain  the  contractor  from  continuing  the  wor^.  This  injunction 
v«»  sobsequently  served  on  the  contractor  and  report  of  such  service 
made  to  the  Chief  of  Engineers  by  this  office  October  31,  1892.  In 
thifl  report  it  was  stated  that  it  would  be  a  loss  to  the  Grovernment  and 
be  detrimental  to  the  public  interests  to  stop  the  work  and  it  was  rec- 
ommeoded  that  the  Department  of  Justice  be  requested  to  defend  the 
rightB  of  the  United  States  to  construct  this  dike.  On  !November  7, 
1892,  the  Secretary  of  War  wae  informed  by  the  Attorney-Oeneral  that 
be  had  directed  the  United  States  attorney  for  the  eastern  district  of 
Virginia  to  consult  with  this  office  and  if  the  law  and  the  facts  war- 
ranted it  to  take  such  steps  as  might  be  necessary  to  have  the  iDJunc- 
tion  disaolved.  November  10  and  11, 1892,  Mr.  T.  B.  Borland^  United 
States  attorney  for  the  eastern  district  of  Virginia,  was  furnished  by 
this  oiBce  with  full  information  and  copies  of  papers  relating  to  the 
case. 

Meanwhile  the  contractor  proceeded  with  furnishing  riprap  and  con- 
Rtmcting  the  dike  on  parts  of  the  line  which  were  not  in  front  of  Mar- 
fthaU*s  property.  On  December  7,  1892,  a  letter  was  addressed  by 
this  office  to  the  United  States  district  attorney,  asking  what  the  pros- 
pert  waA  of  an  early  dissolution  of  the  injunction  and  calling  atten- 
tion to  the  fiict  that  in  case  of  material  delay  it  would  be  necessary  to 
suspend  the  work. 

On  December  9, 1892,  the  district  attorney  replied  that  it  would  be  a 
month  from  that  time,  at  the  very  earliest,  before  an  order  could  be 
obtained  dissolving  the  injunction. 

On  December  12, 1892,  the  attention  of  the  Chief  of  Engineers  was 
inrited  to  the  delay  in  the  case  and  in  view  of  the  importance  of  early 
•ction  it  was  recommended  that  application  be  made  to  the  Depart- 
ment of  Justice  to  expedite  matters.  In  reply  this  office  was  informed 
that  the  Attorney-General  had  written  the  United  States  attorney,  di- 
recting him  to  secure,  if  practicable,  an  immediate  dissolution  of  the  in- 
jQ&cti<m. 

On  December  29,  1892,  the  United  States  district  attorney  wrote 
that  he  should  ^^  endeavor  to  get  the  case  up  on  motion  to  dissolve  the 
nijnnction  in  January,  1893." 

As  already  stated,  the  river  was  closed  by  ice  on  December  23, 
1^  and  operations  suspended  for  the  season  in  consequence.    The  de- 
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livery  of  stone  had^  however,  been  suspended  by  the  contractor  on 
December  10, 1892,  in  order  to  use  the  scows  for  raising  the  sunken 
dump  scow  used  on  the  dredging  contract. 

On  February  23,  1893,  as  the  season  for  resuming  work  was  ap- 
proaching and  as  no  advices  of  action  in  the  case  of  Marsliall  vs. 
McConville  had  been  received  from  the  United  States  district  attor- 
ney, a  letter  was  addressed  to  thatofScer,  asking  what  progress  had 
been  made  in  dissolving  the  injunction.  The  district  attorney  replied 
that  he  had  arranged  with  counsel  for  an  argument  between  March  20 
and  27, 1893,  and  intimated  that  in  case  of  appeal  a  delay  of  six  months 
might  ensue. 

The  delivery  of  stone  under  the  contracl^was  resumed  on  March  27, 
1893,  and  continued  until  April  29, 1893,  when  the  limits  imposed  ou 
the  contractor  by  the  injunction  were  reached  and  he  suspended  ox>er- 
ations. 

The  contractor  requested,  under  date  of  April  20, 1893,  that  his  con- 
tract be  considered  as  closed  and  the  reserved  x>6rcentage8  paid  him. 
On  April  21, 1893,  this  request  was  forwarded  to  the  Chief  of  Engineers, 
with  an  indorsement  stating  the  proceedings  had  in  this  case,  and  the 
inefiectual  efforts  to  secure  action  on  the  part  of  the  United  States 
district  attorney.  On  April  24, 1893,  the  Chief  of  Engineers  directed 
that  supplementary  articles  of  agreement  be  prepared,  closing  the  con- 
tract. These  supplementary  articles  of  agreement  were  prepared  and 
signed  May  2, 1893,  and  having  received  the  approval  of  the  Secretary 
of  War,  the  contract  was  closed. 

The  dike  is  built  of  riprap  stone.  The  top  is  4  feet  wide  and  3  feet 
above  low  tide,  and  the  side  slopes  are  1  on  1.  The  stone  was  paid  for 
by  the  cubic  yard,  measured,  compactly  piled  by  cubic  contents  on  flat 
scows.  The  total  amount  delivered  was  1,621.4  cubic  yards;  622  linear 
feet  of  dike  were  entirely  completed  and  161  linear  feet  p^i^y  com- 
pleted. 

FUTURE  OPERATIONS. 

The  work  remaining  to  be  done  is  the  completion  of  the  channel  at 
the  Upper  Mud  and  the  completion  and  construction  of  the  dikes  at 
Occoquan  Ear,  the  Band  Bar,  and  the  Upper  Mud.  The  estimated  cost 
of  the  remaining  work,  based  on  the  original  estimate,  is  $30,000. 

APPROPRIATIONS. 

The  fbUowing  appropriations  have  been  made  for  the  new  project: 

September  19,  1890 $10,000 

July  13,  1892 5,000 

Total 15,000 

Occoquan  Creek  is  in  the  collection  district  of  Alexandria,  which  is  ahio  the  near- 
est port  of  entry.    The  nearest  light-house  is  at  Fort  Washington,  Md. 

Money  statement 

July  1, 1892,  balance  unexpended $206.01 

Amount  appropriated  by  act  approved  July  13, 1892 5, 000.  OO 

5, 206. 01 
June  30, 1893,  amount  expended  during  fiscal  year 2, 712. 33 

July  1, 1893,  balance  unexpended 2,493.68 

July  1,  1893,  outstanding  liabilities $60.00 

July  1, 1893,  amount  covered  by  uncompleted  contracts 1, 206. 00 

1,266.00 

July  1, 1893,  balance  available  *.,.,..... , ,.......,-,,..-      1,227.68 
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'  Aaioirai  (estimated)  reqiiired  for  completion  of  existinfi^  project $30, 000. 00 

Anioaiitihat  eaa  be  profitably  expended  in  fiscal  year  ending  June  30, 1895    30, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
barber  aets  of  1866  and  1867  and  of  sundry  civU  act  of  March  3, 1893. 


AVttrtH  of  propoMaU  for  dredging  in  Oecoquan  Creek,  Virginia,  opened  September  7, 1892, 

hg  Maj,  Charles  E.  L»  B.  Davis,  Corps  of  Engineers, 


tt. 


St 


of  bidder. 


Ooooqnan 
Bar and 
Sand^Bar 
(3.500  on* 
bioy'ds), 
percnbio 
yard. 


D.  MeCoBTiOe,  Waabington. 

D.C. 
Tbrn,  P.  If  organ,  Waablng- 

too,  D.C. 
Fittk  C.  Somen,  Camden, 

M.J. 
Fnd  L.  Sonera,  Pbiladel- 

fUa,P^ 


Cents. 

24 

87J 
80 


Upper 
Mud 

St,  000  OH- 
IO yds), 
pel  cnbio 
yard. 


Cents, 
12| 

20 
22 


Total. 


1,002.00 
2.0)2.60 
3,125.00 


Commence. 


On  or  before  Oct. 

15,1892. 
On  or  before  Oct 

1,1892. 
On  or  before  Oct. 

1,1892. 
Sept  20, 1802. 


Complete. 


On  or  before  Jan. 

1, 1893. 
On  or  before  Jan. 

1.U93. 
Dec  31, 1892. 

Jan.  1, 1893. 


Contract  awarded  to  D.  McConville  and  dated  September  21, 1892. 

Ah^eti  of  proposals  for  furnishing  riprap  stone  for  improvement  of  Oecoquan  Creek,  Ftr- 
fiaitf,  opened  at  Washington,  I),  C.,  September  7, 1892,  by  Maj,  Charles  E,  L,  B,  Davis, 
Cerfs  of  Engineers, 

[3,300  onbio  yards.] 


Name  and  addrenaa  of  bidder. 


1  DMMMeCoBTfne,Waahrncton,D.  C 

2  C«MolMated  Qaamr  Co.,  Waehington.  D.  C 
1  Cbtfke  O.  Saith  Sl  Son,  Waehington,  D.  C 
4 ,  William  H.  Mohler,  Waabington,  D.  C 


Price 

per  cubic 

yard. 


00.79 
2.50 
2.68 
8.09 


Amount. 


$2,007 
8,250 
8.514 

10, 197 


Csatnct  awarded  to  Daniel  McConville  and  dated  September  21, 1892. 


COMMERCIAL  STATISTICS. 

[Tomiabed  by  Xeaara.  L.  Ledman  and  Tyaon  Janney,  Occoqnan,  Ya.] 

Beeeipts  and  shipments  for  calendar  year  189S» 

Tone. 

^ 100 

5*«a 550 

*f*|«r 800 

l^ 3,600 

«^ties 3,000 

si- 48,000 

«»*Oineoas 655 

ToUl 66,705 

^  sew  lines  of  transportation  were  established  during  1892. 
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J  3. 

IMPROVEMENT  OF  AQUU  CREEK,  VIRGINIA. 
ORIGINAL  CONDITION. 

Aqnia  Creek  is  a  tributary  of  the  Potomac  River,  which  it  enters  41 
miles  below  Washington,  D.  C.  The  stream  is  navigable  to  Wharton 
Landing,  about  7.25  miles  above  the  mouth.  The  upper  part  of  the 
creek  has  a  well-defined  channel,  with  a  width  of  from  60  to  200  feet^ 
while  the  depth  was  originally  from  2  to  17  feet.  *At  a  point  called 
the  Narrows,  about  4.5  miles  above  the  mouth,  the  stream  suddenly 
expands  into  a  wide  bay,  from  1,000  to  6,000  feet  wide,  forming  a  con- 
tinuous shoal,  on  which  the  depth  ranged  generally  from  2  to  4  feet, 
increasing  near  the  mouth  to  about  7  feet.  About  3  miles  above,  the 
mouth  the  creek  is  crossed  by  a  trestle  bridge  of  the  Bichmond,  Fred- 
ericksburg and  Potomac  Kailroad.  The  bridge  is  provided  with  a 
draw  28  feet  wide. 

Between  1872  and  1878  $10,000  was  appropriated  by  Gongress  and 
expended  in  dredging  a  channel  through  shoal  x>ortions  of  the  creek 
between  Davis  Point  (about  one-third  of  a  mile  below  the  railroml 
bridge)  and  Wharton  Landing,  the  channel  being  from  40  to  50  feet 
wide  and  from  4  to  5  feet  deep  at  low  tide. 

A  new  survey  of  the  creek  was  authorized  by  the  river  and  harbor 
act  of  August  11, 1888,  and  made  in  1889,  under  the  direction  of  3fr. 
S.  T.  Abert,  United  States  agent.  The  channel  formerly  dredged  was 
found  to  be  about  40  feet  wide  and  from  4  to  5  feet  deep  between  tlie 
railroad  bridge  and  the  Narrows.  Below  the  railroad  bridge  and  in 
the  upper  p^  of  the  creek,  near  Wharton  Landing,  it  had  filled  in. 
Dent  Landing,  about  three-quarters  of  a  mile  below  Wharton  Landing, 
was  regarded  as  the  highest  point  to  which  navigation  oould  be  main- 
tained except  at  great  expense.  The  obstructions  to  navigation  be- 
low Dent  Landing  were  the  long  shoal  of  soft  mud  between  the  mouth 
and  the  Narrows,  on  which  the  depth  ranged  from  2  to  4  feet ;  a  short 
bar  at  the  mouth  of  Austen  Creek,  with  a  ruling  depth  of  4  feet ;  and 
a  wreck  at  Coal  Landing. 

PLAN  OP  IMPROVEMENT. 

Tn  the  report  on  the  survey  (Rei)ort  of  Chief  of  Engineers,  1890,  pp. 
1096-1103),  Mr.  Abert  proposea  a  channel  150  feet  wide  and  8  feet  deoji 
between  the  mouth  and  the  !Narrows,  and  a  channel  80  feet  wide  and 
8  feet  deep  through  the  bar  at  the  mouth  of  Austen  Creek.  The  esti- 
mated cost  of  the  improvement  was  $101,278. 

On  September  19, 1890,  Congress  appropriated  $10,000  for  this  work. 
Upon  further  examination  of  this  creek  in  1890  the  character  of  its 
navigation  and  the  amount  of  its  trade  did  not  seem  to  warrant  so  large 
an  expenditure  as  was  proposed  in  Mr.  Abert's  report.  Six-foot  navi- 
gation was  regarded  as  sufficient  to  give  aU  the  rdief  needed  to  navi- 
gation at  the  present  time,  leaving  the  subject  of  greater  depth  foi 
future  action,  if  trade  were  developed  by  this  improvement. 

The  foUowing  project  for  the  work  was  therefore  adopted,  Decembei 
4, 1890:  A  channel  80  feet  wide  and  6  feet  deep  to  be  dredged  between 
the  mouth  and  the  Narrows,  at  an  estimated  cost  of  $40,000,  the  mate- 
rial dredged  below  the  railroad  bridge  to  be  removed  in  scows,  and 
that  above  the  bridge  for  the  most  part  to  be  deposited  on  the  sides  oi 
the  channel.    The  proposed  work  above  the  Narrows  was  omitted. 
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WORK  DONE  AND  RESULTS  OBTAINED. 

Tndor  the  appropriation  of  September  19, 1890,  of  $10,000,  a  chan- 
Del  6  feet  deep  and  80  feet  wide  was  dredged  through  the  two  shoals, 
which  had  less  depth  between  the  mouth  and  the  railroad  bridge. 
The  dredged  channel  was  commenced  near  Thorny  Point,  about  1  mile 
above  the  month.  « 

The  total  length  of  the  channel  from  the  6*-foot  curve,  near  Thorny 
Point,  to  the  railroad  bridge  is  12,280  feet.  In  this  distance  it  was 
imiiecessary  to  dredge  for  a  length  of  3,400  feet,  as  a  depth  of  6  feet 
was  found.  The.  channel  is  thus  divided  into  two  sections,  the  lower 
l«ing  2,740  feet  in  length,  and  the  upper,  near  the  bridge,  6,140  feet  in 
len^h.  The  material  dredged  was  soft  mud.  It  was  removed  in  scows 
and  deposited  in  the  Potomac  River  off  Brents  Point.  The  total 
amount  of  dredging  under  the  contract  was  60,438  cubic  yards.  The 
contract  price  was  12^  cents  per  cubic  yard. 

This  work  complete  the  approved  project  of  1890  up  to  the  draw  of 
the  railroad  bridge. 

An  appropriation  of  $5,000  was  made  for  continuing  the  improvement 
in  the  river  and  harbor  act  of  July  13, 1892. 

The  work  remaining  to  complete  the  project  for  this  improvement  is 
the  dredging  of  the  channel  between  the  railroad  bridge  and  the  Kar- 
rowa,  a  distance  of  about  6,500  feet.  The  draw  through  the  railroad 
bridge  is  about  28  feet  wide.  This  width  is  insufficient  for  the  passage 
of  the  dredges  now  usually  employed  on  river  and  harbor  work.  A 
dredge  such  as  would  be  required  for  the  proper  and  economical  execu- 
tion of  the  work  above  the  bridge  would  be  about  35  feet  wide,  and  to 
permit  the  passage  of  such  a  dredge  the  draw  should  be  widened  to  at 
least  40  feet,  l^e  attention  of  the  Uichmond,  Fredericksburg  and 
Potomac  Bailroad  was  called  to  this  matter  on  March  24, 1891.  As  no 
action  was  taken  by  the  company,  proceedings  were  instituted  under 
the  provisions  of  the  act  of  September  19, 18^,  to  comx)el  the  railroad . 
company  to  widen  the  draw  to  40  feet.  A  special  report  upon  the  sub- 
ject was  made  October  27, 1892.  The  Secretary  of  War  directed  a  hear- 
ing, which,  after  due  notice,  was  held  at  this  ofQce  November  10, 1892. 

On  December  6, 1892,  the  Secretary  of  War  ordered  the  Bichmond, 
Ptedericksborg  and  Potomac  Bailroad  Company  to  widen  the  draw  to 
40  feet 

On  Janoary  23, 1893,  the  Secretary  of  War  revoked  the  above  order. 

In  view  of  this  action  it  became  necessary  to  modify  the  plan  of  the 
vork  above  the  bridge  and  adapt  it  to  the  class  of  dredge  which  could 
be  taken  throngb  the  draw.  The  material  above  the  bridge  was  for  the 
>M6t  part  to  be  deposited  on  the  sides  of  the  channel,  so  as  to  form  an 
ttibankment.  As  this  mud  is  exceedingly  soft  and  liable  to  run  into 
the  channel,  it  was  proposed  that  it  be  deposited  so  that  the  foot  of  the 
imer  slope  of  the  embankment  should  be  not  less  than  20  feet  from  the 
ed^ of  tbe  SOfoot  channel,  and  the  first  specifications  for  this  workT 
Med  in  1891  were  so  prepared.  To  form  such  an  embankment  would 
tHfnre  a  clam-sheU  dredge  provided  with  a  very  long  boom,  and  such 
*boom  can  only  be  carried  by  a  wide  dredge.  The  distance  from  the 
edge  of  Uie  channel  to  the  foot  of  the  slope  was  therefore  reduced 
t»  15  feet  and  the  work  offered  for  contract  under  date  of  February  13, 
MW.  The  specifications  provided  for  two  classes  of  dredging,  the 
Balerial  between  the  railroad  bridge  and  the  first  island  above  to  be 
fonoved  in  scows,  and  above  the  first  island  to  bedex>osited  on  the  sides 
oftfaechanneL 
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Bids  were  received  March  16, 1893,  and  an  abstract  of  tbcm  isf^iven 
at  the  end  of  this  report. 

The  contract  was  awarded  to  Frank  O.  Soiners,  of  Gamden,  N.  J., 
and  entered  into  March  27, 1893.  The  date  for  the  conuuencement  of 
the  work  under  this  contract  is  July  15, 1893. 

FUTURE  OPERATIONS. 

The  work  remaining  to  be  done  under  this  contract  is  theoompletion 
of  the  channel  above  the  railroad  bridge.  Becent  and  more  detailed 
surveys  show  the  amounts  of  dredging  to  be  less  than  originally  esti- 
mated, while  lower  prices  have  been  obtained  on  the  sever^  contracts 
than  were  assumed  in  the  project.  It  is  now  estimated  that  the  pres- 
ent project  can  be  completed  for  $10,000. 

APPROPRIATIONS. 

The  following  appropriations  have  been  ma4e  for  the  new  work: 

September  19,  1890 $10,000 

July  13, 1892 5,000 

Total 16,000 

Aquia  Creek  is  in  the  collection  district  of  Alexandria,  which  is  the  nearest  port 
of  entry.    The  nearest  light-house  is  at  Upper  Cedar  Point,  Maryland. 

Money  statement 

July  1, 1892, balance  unexpended $610.95 

Amount  appropriated  by  act  approved  July  13, 1892 5,000.00 

5, 610. 95 
June  30, 1893,  amount  expended  during  fiscal  year 625.20 

July  1, 1893,  balance  unexpended 4, 985. 75 

July  1, 1893,  amount  covered  by  uncompleted  contracts 3, 300. 00 

July  1, 1893,  balance  available 1,685.75 

(Amount  (estimated)  required  for  completion  of  existing  project 25, 000. 00 
Amountthatcanbeprontablyexpendedinfisoalyearending  June30,1895    15, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  Maroh  3, 1893. 


Abstract  of  proposals /(n"  dredging  at  Aquia  Creek,  Virginiaf  open^  March  15, 189S,  at 
Washington,  D,  C,  by  Maj,  Charles  E.  X.  JB,  Daris,  Co)ps  of  Engineers. 


1 16,000  ca- 

14,000ca-ibicyarYla 

bic  yards ;  deponiUHl 

Ho. 

Name  «nd  address  of  bidder. 

removed  '  ou  nidea 

in  8COW6.;  of  chan- 

Per  cubic ,  nel.  Per 

yard.         cubic* 

1     yard. 

Amount 

Commence. 

Complete. 

Cents.        Onus. 

1 

Frank  C.  Somers,  Camden, 
N.J. 

11              11 

$3,800 

On  or  before 

July  15,1893. 

Apr.  1,1893 

OelSl,180S. 

1 

Tho8.  P.  Horjran,  Wasliiufi- 

15               10 

8,700 

Jane  16, 1893. 

ton,  D.  C. 

t 

6.  K.  Baker,  Berkley.  Ya. 

15 

M 

4,340 

Apr.  15, 1803  .... 

An£.lS,1893. 

Contract  awarded  to  Frank  C.  Somers  and  dated  March  21, 1893. 


I 
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COUlfERCIAL  STATISTICS. 
[Famished  by  Hr.  B.  L.  FUtfonU  GarrisoiiTllle,  Ya.] 
Tonnikge  for  calendar  year  1892 23,800 

A  steamboat  line  from  Washington,  giving  triweekly  eervicei  waa  establiahed 
daring  the 


J  4. 

DfPROVEliENT  OF  LOWER  MACHODOC  CREEK,  VIRGINIA. 

ORIGINAL  CONDi:flON. 

Lower  Machodoc  Creek  is  a  tidal  estuary  of  the  Potomac  Biver  which 
it  enters  on  the  right  about  85  miles  below  Washington,  D.  0.  It  is 
the  next  stream  below  Nomini  Creek  and  its  month  is  jnst  above  Coles 
Point  The  creek  lies  within  Westmoreland  County,  Va.,  and  has 
a  nayigitble  length  of  about  4  miles.  The  width  between  banks  at  the 
month  is  1  mile  and  between  the  12-foot  contours  the  channel  width 
exceeds  3,000  feet.  The  lower  part  of  the  creek  for  a  distance  of  1 J 
Biles  above  the  mouth  is  from  three-fourths  of  a  mile  to  1  mile  in  width, 
with  a  navigable  depth  of  13  feet,  affording  a  safe  harbor  during  north- 
east to  aontheast  storms. 

At  the  ^^  Narrows,"  2  miles  above  the  mouth,  the  stream  suddenly 
contracts  to  a  width  of  650  feet  and  the  channel  is  obstructed  by  a  sand 
bar  over  which  bat  4  feet  can  be  carried  at  low  tide.  This  bar  consti- 
totea  the  principal  obstruction  to  navigation. 

On  the  right  there  is  a  projecting  spit  of  sand  about  2,000  feet  in 
length,  call^  ^^  Narrows  Beach,"  which  makes  out  from  the  right  bank, 
extending  nearly  across  the  creek  and  along  the  entire  length  of  the 
bar  and  obstxncting  and  deflecting  the  natural  flow  of  the  tidal  currents. 
A  aboal  idso  extends  out  from  Plumb  Point,  on  the  left  bank  of  the 
<TeekJast  below.  .The  bar  proper  lying  between  these  projecting  points 
bas  a  ruling  depth  of  4.3  feet,  the  best  water  being  on  the  extreme 
rijcht  near  ^^  Narrows  Beach."  This  is  the  channel  used  by  vessels  and 
it  18  quite  tortuous  and  difficult  to  navigate.  The  distance  between  the 
^foot  contours  is  220  feet  and  between  the  8- foot  contours  about  1,000 
feet  In  tiie  center  of  the  stream  the  bar  is  quite  shoal,  having  a  depth 
of  bat  little  more  than  1  foot,  while  on  the  left  the  ebb  tide  has  cut  a 
channel  nearly  6  feet  deep  well  below  Plumb  Point.  Borings  taken  at 
tbe  bar  show  it  to  be  composed  chiefly  of  sand,  with  some  admixture  of 
nod,  day,  and  shells. 

After  passing  Narrows  Bar  a  depth  of  firom  10  to  14  feet  is  found  in 
the  channel  gradually  shoaling  to  about  9  feet  near  Cupelo  Point,  3 
nuiea  above  the  mouth,  and  thence  to  about  6  feet  at  Drum  Bay,  the 
iMad  of  navigation.  4  miles  above  the  mouth.  Above  the  Narrows  the 
t^ottom  is  quite  sort,  and  the  stream  could  be  navigated  by  vessels 
drawing  a  foot  more  than  tiie  depths  above  mentioned. 

PLAN  OP  IMPROVEMENT. 

Tbe  project  for  the  improvement  adopted  November  29, 1892,  provides 
for  dredging  a  channel  150  feet  wide  and  9  feet  deep  at  low  tide,  through 
the  bar  at  the  Narrows  at  an  estimated  cost  of  $15,000. 
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WORK  DONE  AND  RESULTS  OBTAINED. 

The  first  appropriation  for  this  work  was  made  in  the  river  and  har- 
bor act  of  July  13, 1892,  the  amount  being  $3,000.  As  no  detailed 
survey  of  Narrows  Bar  had  ever  been  made,  it  was  necessary  to  make; 
such  a  survey  before  a  project  and  estimate  for  the  improvemenlT  could 
be  prepared.  This  survey  was  made  in  August,  1892.  The  rejwrt  oi 
the  survey  with  map,  estimates,  and  a  project  for  the  improvement  were 
submitted  November  22,  1892.  The  small  appropriation  of  $3,00(J 
made  July  13, 1892,  was  not  sufficient  for  dredging  other  than  a  narrow 
channel  through  the  bar — estimated  at  30  feet  in  width — ^to  the  full 
depth  of  9  feet.  Such  a  narrow  channel  as  this  would  be  of  little 
benefit  so  far  as  steamboat  navigation  is  concerned  and  would  probably 
shoal  before  another  appropriation  was  made.  In  order,  however,  to 
afibrd  the  relief  asked  by  the  citizens  of  this  locality,  the  project  pro- 
vided for  the  application  of  the  available  funds  to  a  channel  6  feet  deep 
and  100  or  more  in  width  for  temporary  use  until  Congress  should  make 
further  appropriations.  -  Under  date  of  February  13, 1893,  proposal.^ 
for  dredging  such  a  channel  were  invited  by  public  advertisement.  The 
bids  were  opened  March  15, 1893,  and  an  abstract  of  those  received 
will  be  found  hereto  appended. 

The  contract  was  awarded  to  the  lowest  bidder,  Fred.  L.  Somers,  oi 
Philadelphia,  at  21  cents  per  cubic  yard.  The  contract  was  entered 
into  April  11, 1893,  and  approved  April  13, 1893. 

Dredging  at  Narrows  Bar  was  commenced  June  6, 1893,  and  at  tb« 
close  of  the  fiscal  year  was  still  in  progress. 

PUTTTRB  OPEBATIONS. 

For  the  completion  of  the  work  under  the  project  there  will  remain 
the  additonal  dredging  required  to  secure  a  channel  150  feet  wide  and 
9  feet  deep  through  Narrows  Bar,  the  estimated  cost  being  912,000. 

APPROPBIATION. 

The  following  appropriation  has  been  made: 

July  13, 1892 $3,00( 

The  work  is  in  the  collection  district  of  Tappahannock,  which  is  the  nearest  porl 
of  entry.    The  nearest  light-house  is  that  at  Blaokistone  Island. 

Money  statement. 

Amount  appropriated  by  act  approved  July  13, 1892 $3, 000. 0< 

June  30, 1893,  amount  expended  during  fiscal  year 227.^ 

July  1,1893,  balance  unexpended 2,772.3^ 

July  1, 1893,  outstanding  UabiHties $86.00 

July  1, 1893,  amount  covered  by  uncompleted  contracts 2, 394. 00 

• 2,480.0( 

July  1, 1893, balance  available 292.3! 

^  ■ 

{Amount  (estimated)  required  for  completion  of  existing  project 12, 000. 0( 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30,1895  12, 000. 0( 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civU  act  of  March  9^  1893. 
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ili<rMtf  •/ frcp09aU  for  dredging  at  Lower  Maehodoe  Creek,  Virginiaf  opened  March  15, 
ISSSf  •!  Watkingiom,  V,  C,  hff  Maj.  Charles  E.  L.  B»  Davis,  Corp*  of  Engineers, 

[ll,iOOoobio  yards.] 


5» 

N^  and  addi«M  of  bidder. 

Price  per 
cubio 
yard. 

Amount. 

Commenoe. 

Complete. 

1 

TnLUSamBf,  PhiladelBhU. Pa 

Oentt. 
21 
.21 

231 

12,394 
2,394 
2,079 

May    1,1893 
Jane  15, 1893 
July  31, 1893 

June  30. 1893 

1 

1 

Jokm  P.  Saiifienoii"  AibanT.  if .  Y* 

Aug.   1,1893 
Sept.  30, 1893 

ftMriiC18ofli«n.Camd«ii.lf.J 

'PrtMtal  eoodltkmal  on  his  beSac  awarded  contract  for  work  at  Kapnabannock  River  and  Urbaiia 

Crwk,TirgiBia. 

Contnet  awarded  to  Fred.  L.  Somen  and  dated  April  11, 1893. 


COMMERCIAL  STATISTICS. 


(Tnniiabed  by  Messn.  J.  E.  R.  Crabbe  and  William  Mayo,  Hagae,  Va.] 

Receipts  and  shipmonis,  calendar  gear  1892. 

Tons. 
Coal 120 

Fuproduee 160 

tinia 1,500 

<>y«eit 10,000 

<i<9cna  aerchandiae 200 

Ksilioadtiea 2,000 

Wood 750 

Total 14,730 

Ssmher  of  vessels  of  various  classes  arriving  and  departing,  calendar  year  1892, 

ing  leaa  than  10  feet 52 

V<Mb  drawing  Teaa  than  10  feet 500 

fias«8, ilatboata,  etc 6,000 

Qnat  difllciilty  haa  been  experienced  in  obtaining  reliable  commercial  statistics 
fwtbe  naaUer  harbor  improvements  in  this  district,  and  the  above  are  published  as 
u  iUwtration  of  this  difficulty. 

TW  tame  parties  who  furnished  the  above  statistics,  one  of  whom,  Mr.  WiUiam 
^0.  is  treaamer  of  the  county,  were  written  to  before  the  survey  was  made  to  fnr- 
w  ttaiiBtiea  for  use  in  preparing  the  report  upon  the  survey,  and  at  the  time  the 
■kiFiBrat  of  oyatera  was  stated  at  half  a  million  bushels  (about  20,000  tons),  twice 
^p«at  as  ffiven  above.  During  the  progress  of  the  survey  the  assistant  engineer 
IB  <Wge  of  the  field  psrty,  from  information  obtained  from  storekeepers  and  citi- 
"Vi  totereated  in  the  improvement,  prepared  the  following  estimate  of  the  annual 
tnde,  which  was  insertea  in  the  report  upon  the  project  for  the  improvement  sub- 
Btted  November  22, 1892 : 

Tons. 

Gnia 435 

*•?««■ 875 

Cwiwood 500 

Fiut  and  vsgeUblea 200 

His  thought  that  these  are  ^uite  liberal  estiuiatea. 
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J  5. 

IMPROVEMENT  OF  NOMINI  CREEK,  VIRGINIA. 

ORIGINAL  CONDITION. 

Komini  Greek  is  an  important  tributary  of  the  Potomac  Biver,- which 
it  enters  about  82  miles  below  Washington,  D.  C.  At  the  date  of  the 
survey  preliminary  to  the  inception  of*  the  improvement  (1872)  its 
navigation  was  obstructed  by  a  bar  of  oyster  shells  and  sand  at  its 
mouth,  over  which  but  3  feet  could  be  carried  at  low  tide.  The  dan- 
gers and  difficulties  of  passing  the  bar  were  still  further  increased  by 
strong  cross  tidal  currents  just  inside  the  mouth  at  White  Point* 
After  passing  the  bar  a  wide  and  navigable  stream  is  found,  in  which 
8  feet  can  be  carried  for  about  4  miles  to  l^omini  Ferry,  while  5  feet 
can  be  carried  for  about  6  miles  above  the  mouth. 

PLAN  OF  mPROVBMENT, 

The  original  project  adopted  in  1873  provided  for  dredging  a  channel 
through  the  bar  100  feet  wide  and  9  feet  deep  at  low  tide,  with  side 
slopes  of  2  to  1,  at  an  estimated  cost  of  $20,000.    The  project  was 
amended  in  1879  by  increasing  the  width  to  160  feet,  in  order  to  meet 
the  demands  of  increased  trade.  .  In  1885  the  project  was  again  modi- 
fied so  as  to  provide  for  a  channel  200  feet  wide  and  9  feet  deep,  and 
also  for  dredging  a  training  channel  and  the  construction  of  training; 
dikes.    The  total  cost  of  this  amended  project  was  placed  at  962,500. 
In  1888  this  estimate  was  increased  to  $72,500,  the  channel  having 
deteriorated  during  the  suspension  of  work  from  1883  to  1889.    Owinjr 
to  the  position  of  the  channel,  exposed  to  north  and  northwest  winds 
and  to  cross  tidal  currents,  it  is  difficult  to  secure  any  permanent  or 
satisfactory  results.    The  deterioration  of  the  channel  outside  Whit« 
Point  is  believed  to  be  largely  due  to  material  stirred  up  by  northwest 
winds  and  carried  into  the  channel  by  the  ebb  and  flood  currents  of 
Gurrioman  Bay.    In  order  to  maintain  the  channel  and  prevent  this 
injurious  action  the  project  was  modified  in  1890  as  follows:  (1)  The 
dredged  channel  to  be  9  feet  deep  and  150  feet  wide,  this  width  being 
sufficient  for  navigation  and  more  likely  to  hold  its  depth.    (2)  Tvs-o 
jetties  to  bej  constructed,  one  from  White  Point  on  the  east  and  one 
from  Cedar  Island  on  the  west  of  the  dredged  channel,  to  extend  out 
into  Komini  Bay  parallel  to  the  channel.    (3)  Dikes  to  be  built  insido 
White  Point  to  check  the  cross  currents,  but  the  training  channel  to 
be  omitted.    It  is  estimated  that  this  modified  project  can  be  com- 
pleted  at  a  total  cost  of  $72,500,  which  was  the  amount  of  the  levised 
estimate  of  1888  for  a  200-foot  channel. 

V 

WOBK  BONE  ANB  BESULTS  OBTAINED. 

From  March  3, 1873,  to  August  2, 1882,  seven  appropriations  were 
made  ranging  from  $2,000  to  $10,000,  and  aggregating  $32,500.  These 
appropriations  were  applied  to  dredging  a  channel  through  the  bar. 
which  at  the  close  of  work  in  1883  was  100  feet  wide,  9  feet  deep,  and 
4,400  feet  long.  Operations  were  then  suspended  until  1889,  when  an 
appropriation  of  $5,000,  made  August  11, 1888,  was  expended  in  widen 
ing  and  deepening  the  channel  outside  White  Point,  which  had  partly 
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fined  in  during  the  cessation  of  work.  The  river  and  harbor  act  of 
Si-ptember  19, 1890,  appropriated  $5,000  for  continuing  the  improve- 
Bii'Dt  Under  this  appropriation  dredging  by  contract,  in  accordance 
vith  the  modified  project,  was  commenced  April  30, 1891,  and  com- 
ykiiA  June  19, 1891. 

Toi  thousand  nine  hundred  and  twenty-sev^i  cubic  yards  of  material 
vere  removed  from  the  channel  at  and  outside  White  Point,  the  depth 
made  bting  9  feet  at  low  tide  and  the  width  150  feet  outside  of  White 
Poittt  and  130  feet  directly  at  White  Point.  The  dredged  material  was 
rvmoved  in  scows  and  deposited  in  Komiui  Bay  near  Kingcopsico  Point. 
Tbe  dike  across  the  channel  to  Bushfield  Bay,  inside  White  Point,  was 
bailt  of  riprap  stone,  406  cubic  yards  having  been  purchased  for  this 
paqiose. 

In  the  river  and  harbor  act  of  July  13, 1892,  an  appropriation  of 
(10.000  was  made  for  continuing  the  improvement.  Under  date  of 
Auinist  8,  18^,  proposals  were  invited  for  oyster  shells  and  riprap 
»ti)ne  and  for  constructing  the  jetty  on  the  east  side  of  the  channel  out- 
HiU  White  Point,  and  a  contract  for  the  same  entered  into  with  George 
W,  Gray,  of  Georgetown,  D.  C. 

Tbe  contractor  commenced  the  excavation  of  the  trench  for  the  shore 
end  of  the  jetty  at  White  Point  on  December  10, 1892,  but  some  mate- 
rial had  been  delivered  at  the  site  of  the  work  before  that  date.  Soon 
afUff  this  the  Potomac  was  closed  by  ice,  and  operations  remained  sus- 
]ieQded  until  February  20, 1893,  when  a  barge  load  of  stone  arrived  at 
tiie  vork  and  unloading  was  commenced.  During  the  winter  the  trench 
bad  filled  with  sand,  and  it  was  therefore  reexcavated.  The  actual 
omstmction  of  the  dike  was  commenced  April  3, 1893.  The  dike  con- 
«$tB  of  a  hearting  of  oyster  shells,  covered  with  riprap  stone  to  the 
depth  of  18  inches.  The  top  of  the  jetty  is  at  high  tide  and  is  6  feet  in 
width.  The  side  slopes  have  an  inclination  of  1^  to  1.  Three-fourths 
of  tbe  riprap  stone  weigh  from  400  to  1,000  pounds  each  and  one-fourth 
irom  100  to  400  pounds  each. 

On  June  30, 1893,  the  construction  of  the  jetty  was  in  progress,  the 
lenph  completed  being  200  linear  feet. 


FUTUBE  OPERATIONS. 


The  work  remaining  to  be  done  under  the  project  is  the  completion  of 
the  jetties  and  the  continuation  of  the  dredging  to  150  feet  width  through 
tbe  remainder  of  the  bar.  The  total  amount  needed  to  complete  the 
vcck  is  $20,000,  and  this  can  be  profitably  expended  in  one  year. 


APPBOPBIATIONS. 


Tbe  following  appropriations  have  been  made: 


Mj7Xlfl73 $10,000 

Jan  28.1874 6,000 

M«rh  3^1075 6,000 

M«rh5,l879 2,500 

J«atl4,lS80 5,000 

M«cb3,lffil 2,000 


August  2, 1S82 $2, 000 

Anguflt  11, 1888 5,000 

September  19, 1890 5,000 

July  13, 1893 10,000 

Total 52,500 


1W  woik  is  in  the  coUection  district  of  Tappahsnnock,  whieh  is  the  nearest  port 
•^  wtij.    The  nearest  light-house  is  that  at  Blaokistone  Island. 


1294   REPORT  OF  THE  CHIEF  OF  ENGINEERS,  U.  S.  ARMT. 

Money  statement. 

July  1, 1892,  balance  unexpended $288. 2 

Amoant  appropriated  by  act  approved  July  13, 1892 10, 000.  C 

10, 288.  tl 
June  30, 1893,  amount  expended  during  fiscal  year 1, 665. 3 

July  1, 1893,  balance  unexpended 8,622.^ 

July  1, 1893,  outetanding  liabilities x $75.00 

July  1, 1893,  amount  covered  by  uncompleted  contracts 7, 658. 00 

7, 733.  C 


July  1, 1893,  balance  available 


889.  £ 


{Amount  (estimated)  required  for  completion  of  existing  project 20, 000.  ( 
Amount  tiiat  can  be  profitably  expendea  in  fiscal  year  ending  J  une  30, 1895    20, 000.  ( 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 


Ahairaet  of  proposals  for  furnishing  oyster  shells  and  riprap  stone  and  constmciing  jet\ 
at  Nomini  Creek,  Virginia,  opened  September  7, 189$,  by  Maj,  Charles  E,  X.  B.  Davi 
Corps  of  Engineers. 


No. 

Name  and  addresa  of  bidder. 

Oyster 

Rbells 
(1,800  cu- 
bic yards) 
per  cubic 

yard. 

Riprap 
atone 
(1,300  cu- 
bic yards) 
per  oabic 
yard. 

Total. 

Commence. 

Complete. 

1 
2 

Geor^  W.  Gray,  Georgetown,  D.  C  .. 
Almoa  D.  Neeld,  WaabingtOB,  D.  G . . . 

$1.78 
3.00 

$5.10 
8.50 

$8,861 
16,450 

Oct   15.1892 
May    1,1883 

Dee.    30,1fl 
Auff.    1,  n 

Contract  awarded  to  George  W.  Gray,  and  dated  October  14, 1892* 


COMMERCIAL  STATISTICS. 

Tonnage  for  calendar  year — 

Tona 

1889 13,5 

1890 15,8 

1891 ^ 62,3 

1892 •21,0 

No  new  lines  of  transportation  were  established  in  1892.    It  is  reported  that  4 
improvement  has  done  very  much  toward  lowering  freight  rates. 


J  6. 

IMPROVEMENT  OF  PATUXENT  RIVER,  MARTLAin>. 

ORIGINAL.  CONDITION. 

The  Patiixent  Biver  is  navigable  from  its  mouth  at  Dram  Point,  { 
the  Chesapeake  Bay,  for  a  distonce  of  about  46  miles,  as  far  as  BriRt^ 
Md.  Vessels  drawing  from  10  to  12  feet  can  reach  Holland  Whai 
about  28  miles  above  the  mouth,  and  a  steamer  drawing  8.5  feet  wh< 
fully  loaded  runs  up  to  Bristol. 

^ ■   I  ■  —    I — r  ^1      r   I  1  ■ — ■     —  11   ■       II  -  -^  w-    —    -  I T ■ ■ 1 

*  This  calculation  is  for  sailing  vessels  only.  The  steamers  carry  the  great  bn 
of  grain  and  general  merchandise. 
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Prior  to  the  oommencement  of  the  improyement  the  navigation  of 
the  upper  i>art  of  the  river  was  obstmcted  by  two  mad  bars  (1)  Swann 
Point  Bar,  aboat  43  miles  above  the  month,  with  a  ruling  depth  of  7.8 
feet,  and  (2)  Bristol  Bar,  at  Bristol,  with  a  least  depth  off  the  steam- 
boat wharf  of  7.6  feet,  and  4.2  off  the  county  wharf.  Two  other  bars 
below,  viz,  Pope  Shoal,  about  24  miles  above  the  mouth,  and  Warren 
Keach  Bar,  about  34  miles  above  the  mouth,  were  mentioned  in  the 
report  of  the  preliminary  examination  as  worthy  of  survey,  but  they 
H^pearto  offer  no  obstruction  to  the  present  standard  of  navigation. 

PLAN  OP  IMPROVEMENT. 

The  original  project  proposed  a  cut  of  200  feet  wide  and  from  12  to 
13  feet  deep  through  these  bars,  so  as  to  secure  a  permanent  channel 
aboat  100  feet  wide  and  12  feet  deep  at  low  tide,  at  an  estimated  cost  of 
t^,000.  Under  this  project  a  channel  120  feet  wide  and  12  feet  deep 
vaft  dredged  at  Bristol  Bar.  Upon  examination  of  the  river  in  1890,  it 
Appeared  that  a  channel  about  100  feet  wide  and  9  feet  deep  at  Swann 
Pumt  Bar  would  afford  all  the  facilities  that  the  existing  or  immedi- 
ately prospective  demands  of  commerce  would  require.  The  steamer 
luvigating  the  upper  part  of  the  river  draws,  as  stated,  but  8.5  feet 
vbeii  fully  loaded,  but  is,  as  a  matter  of  fact,  never  fully  loaded  when 
p(i£BiDg  this  bar.  So  far  as  could  be  learned  few  sailing  vessels  go  as 
big^h  up  as  Bristol,  and  none  drawing  as  much  as  9  feet.  The  project 
vis  therefore  modified  so  as  to  provide,  in  addition  to  the  channel 
aiready  dredged  at  Bristol  Bar,  a  channel  at  Swann  Point  Bar  about 
W  feet  wide  and  9  feet  deep,  to  be  supplemented  by  works  of  contrac- 
tkm  if  theee  should  afterward  be  found  necessary. 

WORK  BONE  AND  BESI7L.TS  OBTAINED. 

The  first  appropriation  was  made  August  11,  1888.  amounting  to 
tS,00O,  which  was  applied  to  dredging  by  contract  at  Bristol  Bar.  A 
r^aimel  12  feet  deep,  120  feet  wide,  and  794  feet  long  was  dredged  from 
the  12-foot  carve  at  the  lower  end  of  the  bar  to  a  point  about  250  feet 
above  the  steamboat  wharfl  The  amount  of  dredging  was  18,295  cubic 
yards,  and  the  channel  was  completed  January  2, 1890.  The  material 
vasmud. 

In  the  river  and  harbor  act  of  September  19, 1890,  an  appropriation 
^  16,000  was  made  for  this  improvement.  Under  this  appropriation 
MgiDg  by  contract  at  Swann  Point  Bar  was  commenced'  April  9, 
I'^l,  and  completed  June  4, 1891.  A  channel  9  feet  deep  and  132  feet 
*vie  was  dredged  through  the  bar.  This  width  of  cutting  will  give  a 
kittom  width  of  fully  100  feet  when  the  sides  of  the  channel  have 
a»^ined  their  natural  slope.  The  total  amount  of  dredging  was 
19.525.7  cubic  yards,  which  was  removed  in  scows.  The  dredged  chan- 
id  is  about  2,250  feet  long. 

FUTTJBE  OPEBATIONS. 

The  work  already  done  on  this  river  is  sufficient  for  it«  present  trade 
^  navigation.  It  is  possible  that  works  of  contraction  may  be 
>«lQired  to  maintain  the  channel  at  Swann  Point  Bar,  the  bar  being 
"wpoeed  of  mud;  but  this  question  can  only  be  determined  by  sur- 
njB  to  be  made  in  the  future.    If  the  trade  of  the  river  should  increase 
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SO  as  to  demand  deeper-draft  steamers  and  vessels  a  plan  of  improve 
ment  corresponding  to  tliese  demands  will  be  proposed,  but  at  the  pre^ 
ent  time  no  further  appropriations  are  recommended. 

APPROPRIATIONS. 

The  following  appropriations  have  been  made: 

August  11,  1888 $5,0(K 

September  19,  1890 6,(Hi( 

11,00( 

The  work  is  in  the  collection  district  of  Annapolis.    The  nearest  light-house  ii 
that  at  Drum  Point,  Maryland. 

Money  statement, 

July  1, 1892,  balance  unexpended $920.81 

June  30, 1893,  amount  expended  daring  fiscal  year t>5.  (K 

July  1, 1893^  balance  onexpendod 855.81 


COMMERCIAL  STATISTICS. 


Efforts  were  made  to  obtain  commercial  statistics,  but  the  information  roceiveii 
was  not  sufficiently  definite  for  use.  It  was  reported,  however,  that  the  busineei 
done  in  1891  and  1892  was  larger  than  it  had  been  for  many  years. 


J  7. 

IMPROVEMENT  OF  RAPPAHANNOCK  RIVER,  VIRGINIA. 

DESCRIPTION. 

The  Bappahannock  Eiver  is  navigable  from  its  mouth  in  Chesapeake 
Bay  to  Fredericksburg,  Va.,  a  distance  of  106  miles.  Tbe  lower  pari 
of  the  river  has  the  character  of  a  tidal  estuary,  the  width  varying 
from  1  to  3.5  mUes.  The  ruling  depth  at  the  mouth  is  5  fathoms,  aiic 
tbis  depth  holds  to  Jones  Point,  28  miles  above,  while  17  feet  can  hi 
carried  to  within  1  mile  of  Tappahannock,  which  is  41  miles  &om  the 
mouth.  Above  Tappahannock  the  river  has  a  tortuous  course,  and 
above  Port  Boyal,  29  nules  from  Fredericksburg,  it  flows  between  higl 
banks.  The  width  at  Fredericksburg  is  about  350  feet,  gradually 
increasing  to  about  1,500  feet  at  Port  Boyal.  In  1871,  prior  to  the 
inception  of  the  improvement,  6  feet  could  be  carried  within  a  mile  oi 
Fredericksburg,  and  then  4  feet  to  the  town. 

The  Bappahannock  Biver  drains  a  large  area  of  agricultural  countrj 
and  is  subject  to  freshets.  The  highest  known  freshet  occurred  it 
June,  1889,  when  the  river  rose  to  32.8  feet  above  low  tide  at  Freder 
icksburg.  The  freshet  slope  falls  below  Fredericksburg  as  the  rivei 
widens.  Freshets  are  but  little  felt  at  Port  Boyal,  and  not  at  all  a1 
Tappahannock.  They  bring  down  large  quantities  of  sediment,  and 
are  the  chief  factors  in  bar  formation.  Tides  range  from  2,5  feet  at  th< 
mouth  to  3.4  feet  at  Fredericksburg. 
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OBIGINAIi  CONDITION. 

The  obstmctions  to  .navigation  lie  between  Tappahannock  and  Fred- 
eiicksbarg,  65  miles.  The  original  condition  of  the  bars  was  as  fol- 
lows: 

Naiflor  HolCy  44  mfles  above  the  mouth.  A  detailed  survey  of  the 
tor,  made  in  1885,  showed  the  least  depth  to  be  10.7  feet.  The  length 
of  the  bar  between  the  15- foot  curves  was  11,000  feet.  Borings  showed 
suid,  mad,  and  gravel. 

yoMzatieo  Beaehj  72  miles  above  the  mouth  and  4  miles  below  Port 
BoyaL  The  mling  depth  on  the  bar  is  10.1  feet  (survey  of  1885), 
althoagh  in  the  track  which  can  be  conveniently  followed  by  steamers 
the  depth  is  8.3  feet.  The  length  of  the  bar  between  the  15-foot  curves 
is  5,M0  feet.    The  bar  is  composed  for  the  most  part  of  soft  mud. 

FarUfvdle  Bar,  94  miles  above  the  mouth,  and  12  miles  below  Fred- 
erieksbnrg.  In  1881,  before  improvement,  9  feet  could  be  carried  over 
this  bar,  dtbongh  the  depth  on  the  best  course  was  8.3  feet.  The  bar 
▼M  composed  of  sand,  mud,  and  gravel,  and  was  about  200  feet  long 
between  the  10-foot  curves. 

CuUe  Ferry  Bar,  98  miles  above  the  mouth,  and  8  miles  below  Fred- 
cnckdborg.  The  least  depth  in  1876,  before  improvement,  was  8.4  feet, 
ud  the  length  between  the  10- foot  curves,  1,400  feet.  The  bar  is  com- 
posed of  sand  and  mud. 

8patt$wood  Bar,  102  miles^bove  the  mouth,  4  miles  below  Freder- 
Kbborg.  In  1871  this  bar  was  5,400  feet  long,  with  a  least  depth  of 
6  fret  at  the  ^<  cross  over,"  where  there  were  three  wrecks  sunk  during 
the  bte  war.  Before  improvement  this  was  the  most  troublesome  bar 
on  the  river  below  Fredericksburg  Bar,  and  steamers  often  grounded 
here. 

^U  Reach  Bar,  103  miles  above  the  month  and  3  miles  below  Fred- 
eneksbnrg*  The  ruling  depth  before  improvement  was  8.1  feet,  and 
the  length  between  the  10-foot  curves  about  1,000  feet.  The  bar  is 
fumed  of  sand  and  mud. 

Bemard  Bar,  104  miles  above  the  mouth  and  2  miles  below  Freder- 
ickitmrg.  The  mling  depth  before  improvement  was  9.1  feet,  and  the 
length  between  the  10-foot  curves  about  400  feet.  The  material  is  sand 
uugraveL 

fiiloek  Bar  J 105  miles  above  the  month  of  the  river  and  1  mile  below 
Fredericksborg.  The  bar  was  about  700  feet  long  in  1882,  before  its 
imprdvement  was  commenced^  and  the  ruling  depth  7  feet.  At  the 
hetd  of  the  bar  and  near  the  right  bank  there  was  a  ledge  of  rock  on 
vhich  the  depth  was  from  6  to  7  feet. 

Freieriduburg  Bar. — This  bar  commences  1  mile  below  the  railroad 
bnd;;e  at  Fredericksburg,  and  extends  up  to  and  along  the  entire  wharf 
front  of  the  town  to  the  bridge.  The  ruling  depth  in  1871  was  4  feet. 
The  bar  was  formed  aiM  is  constantly  renewed  by  deposits  of  sand 
brought  down  by  the  recurring  freshets.  In  1871  six  wrecks  obstructed 
the  channel  over*  this  bar. 

The  navigation  of  the  Bappahannock  is  sometimes  obstructed  by 
tzeei  and  snags  carried  into  the  river  by  freshets. 

PLAN  OF  IMPEOVEMENT. 

The  origmal  project,  approved  in  1871,  was  to  secure  a  channel  100 
ftet  vide  and  10  feet  deep  by  dredging  and  the  construction  of  dikes 
frott  Fredericksburg  to  Tappahannock,  the  wrecks  obstructing  the 
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channel  to  be  removed.  The  first  estimate  of  the  cost  of  this  improve 
ment  was  $83,760.  In  1879  the  project  was  amended  so  as  to  provid 
for  dredging  a  channel  100  feet  wide  and  10  feet  deep  through  the  bar 
between  Fredericksburg  and  Port  Royal,  and  one  200  feet  wide  and  1 
feet  deep  between  Port  Royal  and  Tappahannock  for  a  larger  class  c 
vessels.  The  depths  secured  by  dredging  were  to  be  maintained  by  i 
system  of  wing  dams  and  training  dikes.  The  total  estimated  cost  c 
the  revised  project  was  $381,500. 

WORK  DONS  AND  RESX7X.TS  OBTAINED. 

The  first  appropriation  for  the  improvement  was  made  March  3, 1871 
amounting  to  $15,000.  From  March  3^  1871,  to  June  30, 1890,  fonrteei 
appropriations  have  been  made,  ranging  from  $5,000  to  $25,000,  an^ 
aggregating  $199,500.  These  appropriations  have  been  expended  ii 
improving  the  seven  bars  between  Fredericksburg  and  Port  Boyal  b; 
dredging,  the  construction  of  dikes,  and  the  removal  of  wrecks  au< 
snags. 

The  following  table  gives  the  results  of  the  impruvement  at  each  o 
the  bars  at  the  date  of  the  latest  surveys. 


Locality. 


Bolixie  chiuj 

nel  depth 

at  low  w  aU) 


Depth  at 
low  water 
before  lin< 


FrederickBbnrg  Bar,  below  steamboat  wharf 

Pollock  Bar 

Bernard  Bar 

Pratt  Bar 

Spottawood  Bar,  upper 

Spottawood  Bar,  lower 

OasUe  Ferry  Bar 

Farleyvale  Bar 


Fett. 
4 

7.8 
8.5 
8.8 
6 
6 
8 
8 


Feet, 

8.4  (189 

8  (1^91 

9  (18'.^ 
9  (1^» 
0.4  (189 
8.8  (Ift^ 

9.5  (I6» 
•.5(1^9 


Nothing  has  yet  been  done  toward  the  improvement  of  the  bars  a 
Kanzatico  Eeach,  33  miles  below  Fredericksburg,  and  at  Kaylor  Hoi 
near  Tappahannock,  61  miles  below  Fredericksburg,  as  it  is  considered 
more  important  to  fiLrst  complete  the  improvement  above. 

Under  the  appropriation  of  $15,000  made  in  the  river  and  harbor  a<3 
of  September  19, 1890,  the  dikes  at  Fredericksburg  Bar,  Pollock  Bai 
Bernard  Bar,  Spottswood  Bar,  and  Castle  Ferry  Bar  were  repaired. 

A  combined  steam-snagging  and  pile-driving  plant  was  constructed 
(one-half  of  the  cost  being  charged  to  Rappahannock  Biver)  andl8,02J 
cubic  yards  of  sand  dredged  at  Fredericksburg  Bar. 

An  appropriation  of  $20,000  was  made  in  the  river  and  harbor  act  d 
July  13, 1892,  for  continuing  the  improvement.  As  the  dimensions  ti 
channel  called  for  by  the  project  between  Port  Boyal  and  Frederick:^ 
burg  had  not  yet  been  attained,  operations  were  directed  to  this  par 
of  the  improvement.  Surveys  were  made  at  Spottswood  Bar  and  Pre*] 
ericksburg  Bar  during  August  and  September,  1892.  At  Si)ottswoi>^ 
Bar  an  increase  in  the  ruling  depth  was  found  to  have  taken  place  a 
the  lower  bar,  which  had  increased  from  8  feet  in  1890  to  8.8  feet  in  189:! 

At  Fredericksburg  Bar,  whUe  a  slight  improvement  had  been  efiecte^ 
by  the  dredging  of  1891,  the  greater  part  of  the  deposit  of  tiie  fireshci 
of  1889  and  subsequent  freshets  remained  to  be  removed. 


APPENDIX  J — ^REPORT   OP  MAJOR  DAVIS.  1299 

The  combined  snagging  and  pile-drlying  plant  which  has  been  laid 
op  dnring  the  suspension  of  active  work  at  Leedsto  wn,  Ya.,  was  brought 
ap  tibe  riyer,  and  14  snags  obstructing  navigation  between  Fredericks- 
borg  and  Port  Boyal  were  removed.  The  plant  was  then  fitted  up  for 
pilCMirivingy  and  on  September  28, 1892,  work  was  commenced  on  the 
extension  of  Dikes  No.  7,  E  and  F  at  Fredericksburg  Bar,  to  afford 
"storage  space  for  the  sand  to  be  dredged  from  the  channel.  The  work 
was  done  by  hired  labor  and  the  purchase  of  materials  in  open  market. 
Operations  were  continued  until  December  22, 1892,  when  the  river 
froze  over  and  the  8usi)ension  of  work  became  necessary.  The  force 
vas  aooordingly  discharged  and  the  plant  placed  in  charge  of  a  watch- 
man. 

An  unusually  severe  winter  followed,  the  ice  forming  to  the  thickness 
of  13  inches.  On  January  3  the  ice  broke  up,  and  under  the  action  of 
a  freshet  gorged  somewhat  below  the  railroad  bridge.  It  soon  froze 
ii^ain  and  so  remained  until  February  10, 1893,  when  it  began  moving, 
ft)  that  on  February  12, 1893,  the  river  was  entirely  clear.  Special 
Iirecaotions  and  expenditures  were  required  to  protect  the  plant  and 
no  injury  resulted  from  the  ice.  The  plant  was  overhauled,  and  slight 
rqiairs  made  and  work  on  the  dikes  was  resumed  March  6, 1893.  Dur- 
ing the  early  spring  continued  rains  and  easterly  winds  caused  high 
tides  and  consequent  delay  to  the  work.  The  dikes  were  completed 
April  15, 1^3,  with  the  exception  of  spiking  some  sheet  piling  which 
was  done  as  soon  as  sufficiently  low  tides  obtained.  Seven  hundred 
uid  deven  and  six-tenths  linear  feet  of  dike  were  built. 

The  surveys  made  at  Spottswood  and  Fredericksburg  bars  showed 
that  ftartfier  dredging  operations  at  Spotjbswood  could  be  deferred  for 
the  present  but  tibat  at  Fredericksburg  dredging  would  be  required 
t'l  restore  tne  standard  depth  of  10  feet.  As  soon  as  the  dikes  behind 
vbich  the  dredged  materi^  was  to  be  stored  were  sufficiently  advanced 
preparations  for  the  dredging  were  made.  Specifications  were  pre- 
pared for  dredging  at  Fredericksburg  Bar,  and  bids  for  this  work  in 
^mneetion  with  &at  at  Urbana  Greek  were  invited  under  date  of 
Februaiy  13,  1893.  The  bids  were  opened  March  15, 1893,  and  an 
abctract  of  the  same  will  be  found  appended  to  this  report.  The  con- 
tract f6r  the  two  works  was  awarded  to  G.  K.  Baker,  of  Berkley,  Ya., 
^  entered  into  March  27, 1893. 

Dredging  at  Fredericksburg  Bar  was  commenced  on  April  26, 1893, 
ud  on  June  30, 1893,  was  stiU  in  progress. 

PIXTUEB  OPERATIONS.  .       . 

Hie  work  remaining  to  be  done  under  the  project  is  the  improvement 
of  tbe  two  bars  between  Port  Boyal  and  Fredericksburg^  and  the  dredg- 
ifir  sad  dike  construction  necessary  to  secure  and  maintain  a  channel 
l^feet  deep  and  100  feet  wide  through  the  seven  bars  between  Freder- 
i^'kibarg  and  Port  Boyal.  As  each  freshet  brings  new  deposits  of  sand 
aiid  silt  into  the  river,  particularly  at  Fredericksburg  Bar,  the  head  of 
ti4e  vater,  an  annual  appropriation  of  about  $7,500  will  be  required 
frjf  its  maintenance. 

The  increased  expenditures  at  and  near  the  head  of  navigation,  due 
to  this  cause  have  so  encroached  upon  the  general  estimate  for  the 
improTanent  of  the  river  that  a  revision  and  increase  of  the  same  will 
Aooa  become  necessary. 
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APPROPRIATIONS. 


The  following  appropriations  have  been  made: 


March  3, 1871 ' $15,000 

June  10, 1872 15,000 

March  3, 1873 15, 000 

June  23, 1874 7,000 

March  3, 1875 5,000 

August  14, 1876 10,000 

June  18,  1878 13,500 

March  3, 1879 10,000 

June  14, 1880 25,000 


March  3, 1881 $15,000 

August  2, 1882 17,000 

July6,1884 20,000 

August  5, 1886 20,000 

August    11,    1888    ($15,000,    of 

which  $3,000  was  for  Urbana).  12, 000 

SeptemheTl9, 1890 15,000 

July  13,1892 20,000 

Total 234,500 


The  work  is  in  the  collection  district  of  Tappahannock,  which  is  the  nearest  port 
of  entry.    The  nearest  light-house  is  that  at  Mackistone  Island. 

Money  stutement. 

July  1, 1892,  balance  unexpended $2,969.59 

Amount  appropriated  by  act  approved  July  13,  1892 20, 000. 00 

22, 969. 59 
June  30,  1893,  amount  expended  during  fiscal  year..  :....>. 8,200.86 

July  1, 1893,  balance  unexpended 14,768.73 

July  1,1893,  outstanding  liabilities..... •$1,998.00 

July  1, 1893,  amount  covered  by  uncompleted  contracts 11, 395. 00 

13,393.00 

a 

July  1,  1893,  balance  available 1,375.73 


'Amount  (estimated)  required  for  completion  of  existiujo^  project 144, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  yeareudin^JuneSO,  1895    25, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 


Abstract  of  praposaU  for  dredging  at  Rappahannock  River  and  Urhana  Creek,  Virginia^ 
opened  March  15, 189S,  at  Wa$hington,  Z>.  C,  &y  Maj.  Charlee  E,  L,  B,  Davie,  Corpe 
of  Engineers, 


No. 

Kune  unci  addreM 
of  bidder. 

• 

Rappahannock 
Riyer,  50,000  oa- 
bie yards. 

Urbana  Cre«»k, 

10,000  oabio 

yarda. 

Total. 

CommeBoe. 

Conpletft. 

Per 

oabie 

yard. 

Amoont 

Per 

oubio 

yard. 

Amoant. 

1 
2 

8 

4 

6.  K.  Baker,  Berk- 
ley, Va. 

Frank   C.  Somere, 
Camden,  N.J. 

John  P.  Randenon, 
Albany,  N.Y. 

Fred.    L.    Soraers, 
Philadelphia,  Pa. 

OentM. 

z, 

20 
82 
32 

$13,500 
13,000 
16,000 

ie,ooo 

Oentt. 
10 

27 

21 

20 

$1,000 
2,700 
2,100 
2,000 

$15,100 
16,700 
18,100 
18,000 

April    1,1803 

On  or  before 
Aaff.15.1803 

On  or  before 
Aug.  1,1888 

July    10,1883 

Oot  1,1893. 

Dee.  31, 1803. 

On  or    beforft 
Dec.  15,  IKai. 
Jan.31,16»4. 

Contract  awarded  to  G.  K.  Baker  and  dated  March  27, 1893. 

*  One  thousand  nine  hundred  and  sixteen  dollars  and  ninety-seven  cents  due  on 
contract  with  George  £.  Ward,  dated  April  5, 1889. 
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COMMKRCIAL  STATISTICS. 

TasnAffe  lor —  Tonf . 

WW 83,600 

WW 83,830 

Vm *126;838 

Xo  Mw  lines  of  transportation  were  establisbed  dnrine  the  year  1892. 

The  effeet  of  the  improvement  thus  far  by  increasing  the  facilities  for  navigation 
w  4liovn  In  the  lower  freight  rates  prevailing  where  they  are  in  competition  with 
nilroad  trantportation,  and  otherwise. 


J  8. 
IMPROVING  URBANA  CREEK,  VIRGINIA. 

ORIGINAL  CONDITION. 

Fibana  Creek  is  a  tributary  of  the  Bappabannock  Biver,  which  it 
enters  16  miles  above  the  mouth.  Navigation  was  obstructed  in  1874 
by  a  har  outside  the  mouth,  over  which  but  6,5  feet  could  be  carried. 
In  18S2,  after  the  improvement  had  been  commenced,  a  shoal  within 
the  creek  having  a  least  depth  of  7  feet,  and  near  the  town  of  Urbana, 
vas  regarded  as  an  obstruction  to  steamboat  navigation. 

PLAN  OP  IMPROVEMENT. 

The  approved  project,  adopted  in  1879,  was  the  excavation  of  a  chan- 
»fl  150  feet  wide  and  10  feet  deep  through  the  outer  bar,  at  an  estima- 
ted cost  of  $20,000.  The  project  was  modified  in  1883  so  as  to  include 
dndgiiig  a  channel  through  the  shoal  within  the  creek,  and  in  1888  so 
u  to  incinde  a  system  of  dikes  or  jetties  along  the  sand  spit  at  the 
Math,  to  prevent  the  natural  channel  from  closing.  The  revised  esti- 
Bute  tot  the  entire  project  was  $34,580. 

WORK  BONE  AND  RESULTS  OBTAINED. 

From  March  3, 1879,  to  August  11, 1888,  five  appropriations,  ranging 
6oii  12,500  to  $5,000,  and  aggregating  $  18,500,  were  made  and  expended 
IB  dredging  chaumels  through  the  bar  outside  the  mouth,  and  the  shoal 
^iduD  the  creek,  and  in  the  construction  of  dikes  and  jetties  on  the 
ivd  spit.    From  1883  to  1889  work  was  suspended  for  want  of  funds. 

In  ltSS2  the  channel  through  the  outer  bar  had  been  dredged  to  a 
vidth  of  140  feet  and  a  depth  of  10  feet,  but  0¥riug  to  the  action  of 
sfionns  and  the  cessation  of  work  the  width  had  diminished  to  90  feet. 
TV  natural  channel  has  been  widened  at  the  end  of  the  sand  spit  and 
At  the  torn  just  outside  the  spit.  A  channel  10  feet  deep  and  from  80 
to  170  feet  wide  has  been  dredged  at  the  shoal  inside  the  creek.  Two 
)ctti6s  and  a  dike  have  been  built  on  the  sand  spit. 

Under  the  appropriation  of  $3,000,  made  September  19, 1890,  5,674 
cibic  yards  of  material  were  dredged  from  the  end  of  the  sand  spit  and 
tbe  width  of  the  natural  channel  at  this  point  increased  70  feet.  The 
<%»th  made  was  10  feet  at  low  tide.  An  appropriation  of  $3,000  was 
lo^e  July  13, 1892.  A  survey  of  the  channel  through  the  outer  bar 
ottde  in  November.  1892,  showed  that  shoaling  had  occurred,  so  that 
tbe  depth  ranged  nrom  8.5  to  9.5  feet,  while  the  width  was  about  110 
fot   Propos^  for  deepening  and  widening  the  channel  and  for  dredg- 

*  Famiflhed  by  Hr.  William  D.  Scott,  Frederickabarg,  Va. 
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ing  at  Fredericksburg  Bar,  EappahanDock  River,  under  one  contract, 
were  invited  by  public  advertisement,  under  date  of  February  13,1893, 
and  received  on  March  15, 1893.  An  abstract  of  the  bids  received  will 
be  found  appended  to  the  report  on  Bappahannock  Biver.  The  con- 
tract was  awarded  to  G.  K.  Baker,  of  Berkley,  Ya.,  and  entered  into 
March  27, 1893. 

Dredging  was  commenced  April  19, 1893.  The  plant  employed  by 
the  contractor  was  old  and  worn-out,  and  frequent  delays  occurred 
from  breakage  of  machinery  and  similar  causes.  Further  delay  re- 
sulted from  the  difficulty  of  procuring  fresh  water. 

On  June  30, 1 893,  a  channel  10  feet  deep  and  120  feet  wide  was 
nearly  completed  through  the  outer  bar.  The  work  was  chiefly  re- 
dredging. 

FUTUBB  OPEBATIONS. 

For  the  completion  of  the  work  under  the  existing  project  there 
remains  the  further  dredging  of  the  channel  through  the  outer  bar  and 
the  shoal  within  the  creek  and  the  construction  of  jetties.  Owing  to 
the  exposed  position  of  the  outer  bar  it  will  be  difficult  to  maintain  a 
channel  through  it.  Past  exx)erience  shows  that  without  protecting 
works  a  dredged  channel  must  eventually  shoal  from  the  action  of  the 
east  to  northeast  storms,  while  protecting  works  in  such  an  exposed 
locality  must  necess^ily  be  expensive.  While  the  improvement  made 
has  been  of  benefit  to  navigation  by  permitting  the  entrance  of  sailing 
vessels  *to  the  creek,  the  steamers  do  not  use  the  channel,  but  land  at  a 
wharf  on  the  Eappahannock  about  1.5  miles  from  the  town.  The 
pilots  of  steamers  are  opposed  to  entering  the  creek,  as  they  find  the 
bend  in  the  natural  channel  just  outside  the  spit  difficult,  if  not  dan- 
gerous, in  northeast  and  northwest  winds.  If  this  improvement  is  to 
be  continued,  larger  appropriations  should  be  made.  The  amount 
required  to  complete  the  existing  project  is  $10,080. 

APPBOPBIATIONS. 

The  following  appropriations  have  been  made: 

March  3, 1879 $5,000 

JuneU,  1880 2,500 

March  3, 1881 4,000 

August  2, 1882 4,000 

Angnst  11,  1888  (included  in  an  appropriation  of  $15,000  for  Rappahannock 

fiver) 3,000 

September  19, 1890 3,000 

July  13, 1892 3,000 

Total 24,500 

Urbana  Is  a  port  of  entry  in  the  collection  district  of  Tappahannock.  The  nearest 
light-house  is  that  at  Bowler  Rock. 

Money  statement 

July  1, 1892,  balance  unexpended $1,140.90 

Amount  appropriated  by  act  approved  July  13, 1892 3,000.(H} 

4,140.96 
June  30, 1893,  amount  expended  during  fiscal  year 1, 847. 44 

July  1, 1893,  balance  unexpended 2,293.52 

July  1,1893,  outstanding  liabilities $149.00 

July  1, 1893,  amount  covered  by  uncompleted  contracts 1, 841. 00 

1,990.00 

July  1, 1893,  balance  available 303.52 
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Amount  (Mtinuited)  reqnired  for  completion  of  existing  project $10^  080. 00 

.imoantUiftt  can  be  profitably  expended  in  fiscal  year  enaiugJ-une30,1895    10, 080. 00 
I  dttnnttted  in  eompliance  with  requiremonts  of  sections  2  of  river  and 
I  harbw  acta  of  1866  and  1867  and  of  sondry  oivU  act  of  March  3, 1893. 


f 


COMMVRCTAL  STATISTICS. 

Tosnacv  for  calendar  year —  *Imt. 

VHQO  •  ....•«.  •       ........         .••.«....  ••.«.•...   «.••  5  350 

1891,iiportidVy  MrVRA^Br^^^^  19,500 

reportedbyMr.  J.  D.  Creasitas 22,100 

1892 20,095 

ArrivaU  and  departures  of  veaseUy  189£. 

■ 
TonnAgOk 

«tf«Mn  dnwiBK  leM  than  10  feet 8  1,200 

^4ia( tmmIs drmwinc  laM  than  10  feei 200  8,000 

•to 6  1,600 


Ko  Bfw  linei  of  tranaportation  have  been  established  daring  the  year* 


J  9. 
INPBOYEUENT  OF  YORK  RIVEE,  VIEGIHU. 

ORiamAL  CONDITION. 

Tke  Tor):  River  is  fonned  by  the  union  of  the  Mattaponi  and  Pa- 
ifionkey  rivers  at  West  Point,  Ya.,  is  41  miles  in  length,  and  empties 
into  Chesiqieake  Bay  about  16  miles  above  Old  Point.  Entering  the 
riTcr  34  fyet  can  be  carried  for  32  miles  up  to  Potopotank  Bar,  9  miles 
bdow  West  Point.  In  1880  the  ruling  depth  on  this  bar  was  18.5  feet, 
aad  its  length  between  the  20foot  curves  was  2,200  feet.  The  next 
obitznctaon  to  navigation  is  West  Point  Bar,  which  commences  about 
2  lules  below  West  Point  and  extends  up  to  West  Point,  with  a  ruling 
depth  of  15.5  feet.  West  Point  is  the  shipping  x)oint  of  the  Eichmond 
and  West  Point  Terminal  Eaikoad  system.  The  wharves  t^om  which 
!^1iipment8  are  made  are  built  within  the  mouth  of  the  Pamunkey  Eiver, 
and  farther  obstruction  to  navigation  was  found  in  shoal  water  in  front 
of  these  wharves. 

PLAN  OF  IMPROVEMENT. 

Theoriginal  project  adopted  in  1880  proposed  the  dredging  of  a  chan- 
nel 22  feet  deep  and  200  feet  wide  through  the  bars  at  Potopotank  and 
W«t  Point,  with  an  increased  width  at  the  wharves  at  West  Point. 
In  1884,  on  account  of  the  increased  trade,  the  project  was  modified 
^J  increasing  the  width  of  the  proposed  channel  to  400  feet,  at  a  total 
«stbnated  cost  of  $256,000.  In  1887  the  project  was  again  amended  to 
indnde  the  construction  of  a  dike  along  the  right  bank  of  the  river  at 
West  Point  Bar,  in  order  to  prevent  the  deposit  of  silt  in  the  dredged 
chttneL  The  estimated  cost  of  this  dike  was  $52,800,  making  the  total 
eslhiated  cost  of  the  improvement  $308,800. 
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WORK  DONE  AND  RESULTS  OBTAINED. 

From  June  14, 1880,  to  August  11, 1888,  six  appropriations,  ranging 
from  $10,000  to  $30,000,  and  aggregating  $128,750,  were  made  for  this 
improvement. 

tip  to  June  30, 1890,  the  following  work  had  been  done:  A  channel 
105  feet  wide  and  22  feet  deep  was  dredged  in  1880-'81  through  Potoi>o- 
tank  Bar,  58,809  cubic  yards  of  material  having  been  dredged,  at  15 
cents  per  cubic  yard.  This  channel  in  January,  1890,  had  a  depth  of 
from  20.8  to  21.7  feet. 

At  West  Point  Bar  795,704  cubic  yards  were  dredged  from  1881  to 
1889,  under  successive  appropriations,  at  rates  varying  from  8.5  to  16 
cents  per  cubic  yard,  which  gave  a  channel  through  the  bar  with  a 
width  varying  from  161  to  257  feet,  and  a  depth^  exclusive  of  the  center 
cut,  of  not  less  than  22  feet.  Under  a  modification  of  the  project  by  the 
Secretary  of  War,  January  4, 1889,  a  cut  of  40  feet  wide  and  24  fbet 
deep  was  dredged  near  the  center  of  the  channel  from  the  lower  wharf 
at  West  Point  to  the  second  turn  in  the  channel.  In  January,  1890, 
the  ruling  depth  in  this  cut  had  been  reduced  by  silting  to  20.6  feet  and 
in  the  rest  of  the  channel  to  19  feet.  From  the  commencement  of  the 
improvement  in  1881  to  June  30, 1890,  it  had  been  necessary  to  redredge 
152,595  cubic  yards  of  silting  which  was  not  provided  for  in  the  origi- 
.  nal  estimate,  or  about  one-fiiR;h  of  the  total  amount  dredged  at  West 
'  Point  Bar. 

Under  the  appropriation  of  $30,000,  made  September  19, 1890, 166,130 
cubic  yards  of  materia]  were  dredged  from  the  channel  at  West  Point 
Bar,  of  which  95,173  cubic  yards  were  redredging.  A  channel  160  feet 
wide,  22  feet  deep,  and  2,700  feet  long  was  dr^ged  in  front  of  the  West 
Point  wharves,  and  the  channel  between  and  n»ar  Buoys  13  and  15  was 
redredged  for  a  distance  of  about  3,300  feet,  the  width  made  being  160 
feet  and  the  depth  22  feet.  Up  to  June  30, 1893,  the  total  amount  of 
dredging  at  West  Point  Bar  was  961,834  cubic  yards,  of  which  247,768 
cubic  yards  were  redredging.  It  was  evident  from  this  result  that  early 
action  must  be  taken  in  the  matter  of  constructing  the  dike  proposed 
in  the  project  in  order,  if  possible,  to  prevent  further  deposits  in  the 
dredged  channel. 

On  July  13, 1892,  a  further  appropriation  of  $35,000  was  made,  which, 
together  with  a  balance  reserved  from  the  appropriation  of  September 
19, 1890,  was  allotted  to  the  construction  of  the  dike  at  West  Point  Bar 
on  the  right  of  the  channel.  A  survey  of  the  West  Point  Bar  was  made 
in  September,  1892,  and  test  piles  driven  near  the  proposed  line  of  dike. 
The  survey  showed  a  ruling  depth  of  practically  20  feet,  and  indicated 
that  the  shoaling  still  continued. 

During  the  following  winter  plans  and  specifications  for  the  dike 
were  prepared,  and  under  date  of  February  13, 1893,  proposals  for 
the  work  were  invited  by  public  advertisement.  Bids  were  opened  on 
March  15,  1893,  and  an  abstract  of  those  received  will  be  found 
appended  to  this  report. 

The  contract  was  awsurded  to  Sanford  and  Brooks,  of  Baltimore,  Md., 
and  entered  into  March  29, 1893.  The  construction  of  the  dike  wa« 
commenced  May  24, 1893,  and  at  the  close  of  the  fiscal  year  was  still  in 
progress. 

FUTUBE  OPERATIONS. 

Future-operations  proposed  are  the  completion  of  the  channels  at 
West  Point  and  Potopotank  bars,  and  of  the  dike  at  West  Point  Bar, 
in  order  to  maintain  tilie  channel  secured  by  dredging. 

Occupants  of  oyster  beds  on  these  fiats  object  to  the  dumping  of 
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material  and  tlie  coDstrnctioii  of  the  dike  and  claim  that  it  will  iiijare 
tbeir  oyster  beds. 

On  the  basis  of  the  original  estimate  the  amonnt  required  for  the 
rompletion  of  the  project  is  $115,050,  but  owing  to  the  continued  shoal- 
iBfC  of  the  channel  this  amonnt  will  probably  be  insufficient. 

The  trade  of  the  York  Eiver  is  large,  increasing,  and  important,  and 
the  improvement  is  worthy  of  liberal  appropriations  by  Congress. 

APPROPRIATIONS. 

The  following  appropriations  have  been  made: 

JaMl4,Ul80 $10,000 

)iaftha,18Sl -• 25,000 

Ainwt2,1882 25,000 

Jaly5^l8S4 20,000 

iii|:iisi5^1886 w 18,750 

Aoiciut  11, 1888 30,000 

^rptcnber  19, 1890 30,000 

Ji}yl3»1892 35,000 

Total 193,750 

Thia  work  is  in  tlio  collection  district  of  Richmond,  which  is  the  nearest  port  of 
ntrj.   The  nearest  light-honse  is  Bell  Rock,  in  the  fifth  light-house  district. 

Money  statement. 

illy  1,1892,  luJanoe  unexpended $12,825.82 

AM»ntH»P»>priated  by  act  approved  Jnly  13, 1892  ..« 35,000.00 

47, 825. 82 
J«BeS0,1883,  amonnt  expended  during  fiscal  year 2,353.42 

July  1,1893,  balance  unexpended 45,472.40 

inly  1, 1893,  oaUtanding  liabilities $90.00 

i«ly  L 1893,  amount  covered  by  uncompleted  contracts 37, 690. 00 

37,780.00 

illy  1, 1899,  baUnee  available 7,692.40 

IAaonnt  (estimated)  required  for  completion  of  existing;  project 115, 050. 00 
Aa«mt  that  can  be  profitably  expended  in  fiscal  year  ending  J  nne  30, 1895  100, 000. 00 
Submitted  in  compiianoe  with  requirements  of  sections  2  of  river  and 
kttbor  acta  of  1»S6  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 


ikfrsel  pfnrapo^aU  for  couiimeting  dike  at  York  River,  Virginia,  opened  March  15, 
liSS,  ai  froMkington,  D.  C,  hy  Maj.  Charlee  E,  L,  B,  Davie,  Carpe  of  Engineers. 


&'  Vneni  addnaa  of  bidder. 

) 
1 

ClaMA 
(4,000  lin- 
ear feet). 
perlinear 

ClaaaB 

(3,500  Un. 

ear  feet), 

perlinear 

foot 

Amount. 

Conunenoa. 

Complete. 

1 

« 

1 
t 

1 

• 

1 
1 

SaOwd  ASrooka,  BaltimorB, 
Xd. 

Kiik  a  Haaklna  Jfc  T.  O. 

JaaMy,  Rio  YlaU,  Ya. 
i^m  li.   Doaglaa.   Balti- 

C  F^6riB,  FUladelphia,  Pa. . 
H.  &  Cn^opper,  Portanoatb, 

UiHb  WmdnaoB  A  W.  H. 
Soark,WeatPoiBtkya. 

H68 

&98 

B.92 
6.85 

«.» 

7.77 

•7.«0 

I&42 

«.98 

7.00 

«.05 

7.03 
7.83 

t8.38 

$37,000 

48,350 

48,405 

51,725 

55,555 
58,485 

♦54,735 

20  days  after 
siiniiDg  con- 
tract. 

Mayl,  1803 

Apr.  15, 1883 

May  1, 1803 

Within  30  daya. 
Apr.  25, 1803.... 

May  1,1883 

In  6  montha. 

Sept  15, 1803. 

Oct  15, 1883. 

000.31,1883. 

In  5  montha. 
Jan.  1,1804. 

Deo.  1,1883. 

*?«•  loM  than  4,000  linear  fset 
<IW  iHa  tkaa  2.500  linear  fMt 

hid  for  entii«  work:  For  Claaa  A, $27,770;  for  Claaa  B, $20,085  =  $54,78S. 


Contract  awarded  to  Sanford  &,  Brooka  and  dated  March  29, 1893. 
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OOMMBRCIAL  STATISTICS. 
[Furnished  by  Mr.  E.  T.  Lamb,  West  Point,  Va.] 


Class  of  goods. 


Coal 

Cotton 

Fann  produce 

Grain 

Iron 

Lninber 

Oysters 

Groneral  merchandise 

Kailroadties 

Tobacco 

"Wood 

Besin 

Oil 


1881. 

1802. 

Tont, 

Ton*. 

10.060 

10,498 

89,227 

63, 742 

5,641 

3,500 

a,  220 

43,897 

46,501 

7.848 

6,081 

12.400 

2,780 

70,355 

191,462 

14,140 

6.000 

176 

8,500 

46,900 

8,496 

100 

475 

Ve98eU  arriving  and  departing. 


Steamers  drawing  10  feet  or  more. 
Steamers  drawing  less  than  10  feet 
Vessels  drawing  10  feet  or  more  . . . 
Vessels  drawing  less  than  10  feet. . 
Bargee,  flatboats,  etc 


1891. 


189L 


Ko, 

JVa.- 

727 

724 

104 

908 

178 

96 

824 

190 

191 

18 

Statement  of  tannage  ^  yeare. 
Reported  for —  Tona. 

1888.-.; 285,480 

1889 328,353 

1890 418,190 

1891 : 304,338 

1892 345,559 

No  new  lines  of  transportation  were  established  in  1892;  but  it  is  reported  that 
the  established  lines  have  increased  their  service,  giving  mach  better  satiafaction, 
and  that  the  work  done  has  benefited  shipping  to  a  great  extent. 


J   10. 

IMPROVEMENT  OF  MATTAPONI  RIVER,  VIRGINIA. 

The  Mattaponi  Biver  is  navigable  for  small  steamers  and  vessels 
from  its  mouth  at  West  Point  to  Ayletts,  a  distance  of  about  52  miles, 
and  can  be  made  navigable  for  barges  for  26  miles  above  Ayletts^  to 
Munday  Bridge.  The  obstructions  to  5.5-foot  navigation  below  Ayletts 
are  as  follows: 


Designation. 

Appxtnd* 

matedia* 

tanoe 

below 

Ayletta. 

Length 
of  bar. 

Billing 
depth. 

XjstsnABar ..••«. 

11 
8 
7 

? 

1 

3,900 

8,500 
1,300 

000 
1,000 

000 

3.8 

ItobinsonBar «... 

3  4 

Prewinf^ I»le Bwt  -■,--■, 

2  0 

Rale^ar 

2.0 

Walker  Bar 

2.5 

OMHaUBar 

L6 
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Of  the  above-named  bars  only  the  first  two  have  been  surveyed,  and 
Uie  lengths  and  depths  at  the  others  are  approximate  only.  Above 
Ajietts  there  were  eight  bars,  but  no  work  on  them  was  proiK>sed.  The 
nver  was  also  obstructed  by  snags,  overhanging  trees,  and  wrecks. 

PLAN  OP  IMPROVEMENT. 

The  original  project  adopted  in  1880  provided  for  the  removal  of 
$Dags,log8,  leaning  trees,  wrecks,  etc.,  below  Munday  Bridge  and  the 
ifflprovenient  of  the  bars  below  Ayletts,  so  as  to  give  a  depth  of  5.5  feet 
at  low  tide  and  a  channel  width  of  40  feet. 

This  project  was  amended  by  the  terms  of  the  river  and  harbor  act 
of  Joly  13, 1892,  so  as  to  provide  for  the  removid  of  snags  up  as  far  as 
Guineas  Bridge,  near  Milford  Station,  on  the  Richmond,  Fredericksburg 
And  Potomac  lUdlroad. 

WORK  DONE  AND  RESULTS  OBTAINED.  • 

From  June  14, 1880,  to  August  11, 1888,  five  appropriations,  rang- 
ing from  $2,500  to  $5,000  and  aggregating  $16,300,  had  been  made  for 
tki«  work  and  the  entire  amount  expend^.  On  June  30, 1890,  the  fol- 
hwmg  results  had  been  obtained :  Snags,  wrecks,  and  overhanging 
trees  had  been  removed  irom  Robinson  Bar  to  Munilay  Bridge,  a  dis- 
tiDce  of  about  34  miles,  and  2,226  linear  feet  of  dike  had  been  built  at 
Hobinson  Bar.    No  dredging  has  yet  been  done  on  the  river. 

The  appropriation  of  $3,000,  made  September  19, 1890,  was  applied  in 
loit  to  the  construction  of  a  plant  consisting  of  a  combined  snag  boat 
•lid  pQe-driver,  with  scows,  etc.,  to  be  used  on  the  Mattaponi,  Pamun- 
kej,  and  Bappahannock  rivers,  and  in  part  to  the  removal  of  i02  snags, 
^8,  and  overhanging  trees  between  West  Point  and  Dunkirk. 

On  July  13, 1892,  an  appropriation  of  $4,000  was  made,  as  follows: 
''Iminoying  Mattai>oni  Biver,  Virginia:  Continuing  improvement, 
tiodo,  of  which  $1,500  shall  be  expended  between  Ayletts  and  Guineas 
bridges." 

Tht  plant  which  had  been  employed  in  dike  construction  on  Bappa- 
hmnock  Biver  was  transferred  to  the  Mattaponi  Biver  in  May,  1893, 
ttd  the  removal  of  snags  and  similar  obstructions  to  navigation  com- 
■eneed.    At  the  dose  of  the  fiscal  year  this  work  was  still  in  progress. 

FUTtTBE  OPERATIONS. 

The  remaining  work  under  the  existing  project  is  as  follows:  The 
CMDpletion  of  the  dikes  at  Bobinson  Bar  and  the  construction  of  those 
proposed  at  Latane  Bar,  and  the  dredging  of  channels  at  all  of  the  bars 
Mow  Ayletts  having  a  ruling  depth  of  less  than  5.5  feet.  Snags  and 
ftDen  trees  accumulate  each  year  and  will  require  removal.  The  esti- 
mted  amount  required  for  the  completion  of  the  existing  project  is 
$^800,  but  as  instrumental  surveys  have  been  made  of  but  two  bars 
tb  estimate  will  be  subject  to  future  revision. 

APPBOPBIATIONS. 

The  fonowing  appropriations  have  been  made : 

J«tl4,lS80 $2,500 

Mnh3,l«81 3,300 

<'il75.1884 2,500 

A^rirtS,18S6 5,000 

Aiciit  U,  18S8 3,000 

8«^ber  19, 1S90 3,000 

''VJ 13, 1892 4,000 

T«U1 : 23.300 
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The  work  is  in  the  collection  district  of  Richmond^  which  is  the  nearest  port  of 
entry.     The  nearest  light-house  is  Bell  Kock,  Virginia. 

Money  statement 

Jnly  1, 1892,  balance  unexpended $132.61 

Amount  appropriated  by  act  approved  July  13, 1892 4, 000. 00 


June  30, 1893,  amount  expended  during  fiscal  year. 


4, 132. 61 
930.91 


July  1, 1893,  balance  unexpended 3,201.70 

July  1, 1893,  outstanding  liabilities 336.00 

July  1, 1893,  balance  ayaUable 2,865.70 


'  Amount  (estimated)  required  for  completion  of  existing  project 48, 800. 00 

A  a.u^^_^        ^       "ofi  tably  expended  in  fiscal  year  ending  J  une  80, 189r    "  **  '^'^  '^ 

mce  with  requirements  of  sections  2  of  river  anc 
and  1867  ana  of  sundry  civil  act  of  March  3, 1893. 


.  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  J  une  30, 1896.  10^  000. 00 
^  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts' of  18G6  and  1867  and  < 


OOMMBRICAL  STATISTICS. 


Jieeeipts  and  shipments. 


Class  of  goods. 

Calendar  yean. 

18M. 

1891.* 

1662.* 

ITAnn  nmiln Atji '. 

Tom. 

Tom. 
2,400 
1,000 
1,200 
8,120 
6,640 

88,700 

Tona. 

Grain - 

linmlifir ................................................................ 

7,700 

10,400 

6,900 

7,660 

5,500 

MorchandiM  ..rr^-x x-,... r..... 

15, 5T0 

Ties 

6,000 

Wood 

6,620 

Total 

32,660 

62,060 

82,000 

*Furnished  by  Mr.  E.  T.  Lamb,  West  Point,  Va. 


Vessels  arriving  and  dq»arting  during  189S. 


Designation. 

Stoam,  dnwins  less  than  10  feet 

Sail,  drawing  10  feet  or  more 

Sail,  drawing  less  than  10  feet 

Bunses,  flatbOAts,  etc 

Ko  new  lines  of  transportation  were  established  during  the  year. 


Vo. 

Tonnai^e. 

208 
70 
43 
18 

10,400 

27,000 

8,600 

1,250 

J  I3[. 

IMPROVEMENT  OF  PAMUNKEY  RIVEB,  VIRGINIA. 

The  Pamiiukey  Biyer  is  navigable  from  its  mouth  at  West  Point,  on 
the  York  River,  to  Hanovertown  or  Dabney  Ferry,  a  distance  of  about 
59  miles.    Beven  feet  can  be  carried  to  Piping  Tree  Ferry,  a  distance 
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of  43  mfles.    The  foUowing  are  the  principal  bars  obstmctiDg  naviga- 
tion: 


D«iign»tioii. 


AUrteeklUr 


Dittanoe 

above  West 

Point. 


Miles. 
43.5 
47.5 
53.5 
50 
68 


Length  of 
bar. 


Feet. 
700 
OOO 
700 
400 


Least 
depth. 


Feet. 
5.6 
5.8 
3 

1.5 
(*) 


^Bzpoeed  at  low  tide. 

Ill  addition  to  these  bars,  navigation  was  originaUy  obstructed  by 
muneroos  irrecks,  logs,  snags,  and  overhanging  trees. 

PLAN  OF  IMPROVEMENT. 

The  project  for  the  improvement,  adopted  in  1880  and  amended  in 
l>«o,  provided  for  7-foot  navigation  from  West  Point  to  Bassett  Ferry, 
47  miles;  thence  5-foot  navigation  to  Wormley  Landing,  54  miles  above 
We6t  Point,  and  thence  3-foot  navigation  to  Hanovcrtown,  the  7-foot 
fbinnel  to  be  100  feet  wide  and  the  remainder  40  feet  wide.  The 
▼neks  snags,  logs,  and  trees  obstructing  navigation  between  Garlick 
Ferry  and  Hanovertown  were  also  to  be  removed. 

WOBK  DONE  AND  BESITLTS  OBTAINED. 

From  June  14,  1880,  to  August  11,  1888,  five  appropriations  were 
Bade,  ranging  from  $2,500  to  $5,000,  and  aggregating  $15,500.  The 
Mlowing  work  has  been  done:  Snags,  logs,  and  overhanging  trees 
bate  be^  removed  from  the  river  between  Hanovertown  and  Garlick 
Fmy,  a  distance  of  22.5  miles.  Parte  of  wrecks  obstructing  naviga- 
tioDhave  been  removed  as  follows:  Three  at  Skidmore  Bar,  three  at 
Carter  Island,  and  one  at  White  House,  l^ine  hundred  and  eleven  feet 
of  dike  have  been  constructed  at  Skidmore  and  Spring  bars,  and  a 
fbnnd  800  feet  long,  95  feet  wide,  and  from  6  to  7  feet  deep  has  been 
Mged  through  Skidmore  Bar. 

The  appropriation  of  $3,000,  made  September  19, 1890,  was  applied 
IB  pirt  to  the  construction  of  a  new  plant  consisting  of  a  combined  snag 
w  and  pfle-driver  with  scows,  etc.,  for  use  on  the  Pamunkey,  Matta- 
poni,  and  Bappahannock  rivers,  and  in  part  to  the  removal  of  243  snags, 
H;^  and  overhanging  trees  obstructing  navigation.  On  July  13, 1892, 
» farther  appropriation  of  $3,000  was  made.  No  work  has  yet  been 
4one  ander  the  appropriation,  as  the  plant  has  been  engaged  on  the 
Bappahannock  and  Mattaponi  rivers  since  the  funds  were  available. 

FUTTJBE  OPEBATIONS. 

The  work  remaining  to  complete  the  project  is  the  dredging  of  chan- 
^  at  Spring  Bar  and  at  the  three  unimproved  bars  above,  with  such 
^Brtter  work  in  removing  obstructions  as  may  be  found  necessary.  The 
ttfiiiiated  cost  of  completing  the  project  is  $7,000,  and  if  dredging  oper- 
>fMm8  are  to  be  resumed,  this  amount  should  be  appropriated  at  one 
^   It  is  not  improbable  that,  owing  to  the  cost  of  snagging  opera- 
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tions  and  the  plant  therefor  and  the  small  appropriations  heretofore 
made^  the  cost  of  the  work  may  be  greater  than  the  present  estimates, 

APPROPRIATIONS. 

The  following  appropriations  have  been  made: 

Jimel4,l«80 $2,500 

March 3, 1881 2,500 

August  2, 1882 2,500 

August  5, 1886 5,000 

August  11, 1888 3,000 

September  1, 1890 3,000 

July  13, 1892 3,000 

Total 21,500 

The  work  is  in  the  collection  district  of  Richmond,  which  is  the  nearest  port  of 
entry.    The  nearest  light-house  is  BeUrRock,  Virginia. 

Money  statement. 

July  1, 1892,  balance  unexpended $53.34 

Amount  appropriated  by  act  approved  July  13, 1892 3,000.00 

3,053.34 
June  30, 1893,  amount  expended  during  fiscal  year 53.34 

July  1, 1893,  balance  unexpended 3,000.00 

{Amount  ^estimated)  required  for  completion  of  exi8tin|^  project 7, 000. 00 

Amount  tnat  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1896  7, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 


COMMERCIAL  STATISTICS. 


Efforts  were  made  to  obtain  commercial  statistics,  but  the  hiformatioB  received 
was  not  sufficiently  definite  for  use. 


Jia. 

PBEUMINABT  EXAMINATION  OF  MOUTH  OF  PARISH  CREEK,  MARTLAND. 

(Piiiit«d  in  House  £x.  Boc.  Ko.  106,  Fifty-aeoond  CongnM,  Moond  Muion.] 
OFFIOE  OF  THE  CHIEF  OF  ENaiNKEBSy 

United  States  Army, 
Washingtany  1).  Cy  December  6^  1892. 

Sm:  I  have  the  honor  to  submit  the  accompanying  copy  of  repoH 
dated  Kovember  30,  1892,  by  M%j.  Charles  E.  L.  B.  Davis,  Corps  oi 
Engineers,  upon  preliminary  examination  of  the  month  of  Parish  Creekj 
Maryland,  made  to  comply  with  provisions  of  the  river  and  harbor  acl 
approved  July  13, 1892. 

Maj.  Davis  reports  that  in  his  opinion  Parish  Creek  is  not  worthy  o| 
improvement  by  the  General  Government,  and,  for  the  reasons  givei 
by  the  local  engineer,  the  division  engineer  concurs  in  this  opinion. 
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In  the  judgment  of  this  office  the  montli  of  Parish  Creek  is  not  worthy 
of  improvement  by  the  United  States. 

Very  respectfdlly,  your  obedient  servant, 

Thos.  liiNCOLN  Casey, 
Brig,  Oen.j  Chief  of  Engineers. 
Hon.  8.  B.  Elkins, 

Secretary  of  War. 


KEPOST  OP  MAJ.  OHABLES  £.  L.  b;  DAVIS,  CORPS  OP  ENGINEERS. 

United  States  Engineer  Oppioe, 

Washingtouy  2>.  0.,  November  30j  1892. 

OraKRAL:  In  compliance  with  the  instructions  contained  in  Depart- 
iBent  letter  of  July  14, 1892, 1  have  the  honor  to  submit  the  following 
report  of  a  preliminary  ezaminatifl||i  of  the  mouth  of  Parish  Creek, 
Maryland,  made  on  November  14, 1892,  to  comply  with  the  provisions 
of  the  river  and  harbor  act  approved  July  13, 1892. 

Parish  Creek,  Maryland,  is  a  very  small  arm  of  West  Eiver,  the  lat- 
ter being  a  tidal  estuary  of  Chesapeake  Bay,  which  it  enters  on  the  west 
side  at  Curtis  Point,  12  miles  (by  water)  below  Annapolis,  Md.  Parish 
Creek  is  situated  on  the  south  side  of  West  Biver,  the  mouth  of  the 
rreek  being  about  1,000  yards  inside  or  southwest  of  Curtis  Point. 
Ike  width  at  the  mouth  is  about  1,400  feet,  while  within  the  creek  is 
only  about  three-fifths  of  a  mile  long  and  from  600  to  1,400  feet  in  width. 
Tbe  soundings  in  the  creek,  given  upon  the  Coast  Survey  map  of  1846, 
ihow  depths  varying  from  3  to  5  feet  at  low  tide,  while  at  the  mouth  a 
depth  of  3  feet  is  given.  Since  the  date  of  this  map,  however,  the  depth 
tt  the  mouth  has  decreased  by  the  formation  of  a  Dar  which  is  practi- 
tallf  dry  at  low  tide,  so  that  the  small  oyster  boats  drawing  18  inches 
can  not  then  pass  over  it.  On  the  occasion  of  my  visit  to  this  locality 
I  bad  an  interview  with  one  of  the  citizens  who  requested  the  examina- 
t>(>D,  who  informed  me  that  there  were  some  200  small  oyster  boats 
bekmgingin  Parish  Creek  and  that  13  bugeyes  and  sloops  drawing  from 
4  to  6  feet  traded  from  there.  There  are  three  stores  on  the  creek.  I 
nrqaested  that  a  written  statement  of  the  amount  and  value  of  the 
•BDiial  trade  be  furnished  me,  but  it  has  not  been  received. 

The  improvement  desired  is,  I  was  informed,  a  channel  80  feet  wide 
tod  from  7  to  8  feet  deep,  to  enable  a  steamboat  to  enter  the  creek,  and 
^  to  permit  the  oyster  boats  and  sloops  to  enter  at  night  and  find 
tbelter  during  storms.  So  far  as  facilities  for  steamboat  navigation  are 
coneemedf  I  may  say  that  there  is  one  steamer  which  plies  between  Bal- 
timore and  Annapolis  and  landings  on  West  Biver,  making  three  trips 
\  week«  This  steamer  stops  at  two  wharves  near  the  head  of  the 
nver,  the  one  on  the  side  nearest  Parish  Creek  being  known  as  Chalk 
Point,  which  is  distant  from  the  creek  about  3  miles  by  water  and  5 
■ules  by  road.  The  representative  of  the  steamboat  line  whom  I  con- 
Hilted  did  not  express  any  desire  to  go  into  Parish  Creek  and  would 
prefer  not  to  do  so.  The  presumption  is  that  there  is  not  much  trade 
tlKre  other  than  in  oysters,  which  are  carried  to  Baltimore  in  the  small 
l^t^es  and  sloops.  It  appears,  therefore,  that  the  improvement  here 
Resiled  is  really  for  the  accommodation  of  the  small  boats  which  go  out 
to  toQg  oysters  and  the  sailing  vessels  which  take  the  oysters  to  mar- 
kt  I  take  it,  however,  that  the  system  of  river  and  harbor  Improve- 
■entg  as  carried  on  by  tbe  United  States  is  not  intended  to  provide  lor 
^rigation  of  this  character  or  for  interests  so  cleaily  local« 
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Moreover,  the  oyster  industry  is  especially  fostered  by  tlie  State  of 
Maryland,  which  has  an  elaborate  system  of  laws  for  its  regulation. 

Ko  steamer  is  allowed  to  be  used  in  catching  oysters  in  the  waters  of 
the  State,  and  no  other  boat  without  first  being  licensed. 

The  comptroller  of  the  treasury  is  authorized  to  issue  licenses  upon 
the  application  of  any  person  who  has  been  a  resident  of  the  State  for 
twelve  consecutive  months  next  preceding  such  application,  to  employ 
such  boat  in  taking  or  catching  oysters  with  scoop,  dredge,  or  similar 
instrument  within  the  waters  of  Chesapeake  Bay  within  certain  speci- 
fied limits. 

Certain  fines  and  penalties  are  established  for  specified  offenses.  For 
instance,  it  is  made  unlawful  to  take  or  catch  oysters  on  Sunday  or  at 
night  under  penalty  of  a  fine  not  less  than  $50  or  more  than  $300,  or  a 
sentence  to  the  house  of  correction  of  not  less  than  three  months  nor 
more  than  one  year,  the  vessel  or  canoe  to  be  forfeited  at  tiie  discretion 
of  the  judge  or  justice  of  the  peace  trying  the  case. 

All  the  moneys  received  or  obdnned  from  dredging  licenses  and  all 
fines,  penalties,  and  forfeitures  are  to  be  paid  into  the  treasury  and 
placed  to  the  credit  of  a  fund  called  '^  the  oyster  fund,"  to  be  used  in 
maintaining  the  proper  police  for  the  protection  of  the  industry. 

It  would  appear,  therefore,  that  any  relief  which  is  needed  for  the 
oyster  industry  should  properly  be  granted  by  the  State  of  Maryland. 

In  view  of  the  above  considerations  I  respectiiilly  report  that,  in  my 
opinion.  Parish  Creek  is  not  worthy  of  improvement  by  the  General 
Government. 

Very  respectfully,  your  obedient  servant, 

Chas.  E.  L.  B.  Davis, 
Major ^  Corps  of  Engineers. 

Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers^  U,  8.  A. 

(Throagh  Col.  William  P.  Craighill,  Corps  of  Engineers,  Division 
Engineer,  Southeast  Division.) 

[FiFBt  indonement.] 

TJ.  S.  Engineer  Office, 
Baltimore^  Md,j  December  5, 189J2, 

EespectfuUy  submitted  to  the  Chief  of  Engineers. 
For  the  reasons  given  by  the  local  engineer  I  concur  with  him  in  the 
opinion  that  this  locality  is  not  ^^  worthy  of  improvement  by  the  Gen- 
eral Government." 

Wm.  p.  Craighill, 
Colonelj  Corps  of  Engineers. 


J  13. 

PKELIMINABY  EXAMINATION  OF  WICOMICO  RIVER,  MARYLAND,  WEST- 

ERN  SHORE  OF  THE  STATE. 

[Printed  in  House  Ex.  Doo.  Ko.  03,  Fifty-second  Congi^ss,  second  semion.] 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Washingtonj  D.  0.,  December  5, 1393. 

Sir  :  I  have  the  honor  to  submit  the  accompanying  copy  of  report 
dated  November  25,  1892,  by  Maj.  Charles  E.  L.  B.  Davis,  Corps  of 
Engineers,  n]K)n  preliminary  examination  of  Wicomico  Biver,  Maiy- 
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bwl,  western  shore  of  the  State,  made  in  accordance  with  provisions 
irf  the  river  and  harbor  act  approved  July  13, 1892. 

Maj.  Davis  reports  that  after  a  careful  consideration  of  all  the  facts 
wbiVb  be  has  been  able  to  obtain  he  is  of  tlie  opinion  that  the  present 
iml  pm8pective  demands  of  commerce  are  not  such  as  to  render  the 
Witiiniico  River  worthy  of  improvement  by  the  General  Government. 
For  the  reasons  given  in  this  report  Col.  William  P.  Craighill,  CoriJS 
<»f  Kn^neers,  the  division  engineer,  agrees  that  this  stream  is  not 
lortliy  of  improvement  by  the  General  Government,  and  1  concur  in 
thU  opinion. 

Very  respectfully,  your  obedient  servant, 

Thos.  Lincoln  Casey, 
Brig.  Ocn,^  Chief  of  Ungineere, 
Hod.  8.  B.  Ei.kinr, 

Secretary  of  War. 


R£POBT  OP  MAJ.  CHARLES  E.  L.  B,  DAVIS,  CORPS  OP  ENGINEERS. 

UNrrED  States  Engineer  Office, 

Washijigtony  2>.  C,  November  25^  1892. 

Gexeral:  In  compliauce  with  the  instructions  contained  in  Depart- 
ment letter  of  July  14, 1892,  1  have  the  honor  to  submit  the  following 
^l»ort  of  a  preliminary  examination  of  Wicomico  River,  Maryland, 
»««tera  shore  of  the  State,  made  on  September  29, 1892,  to  comply  with 
thf  provisions  of  the  river  and  harbor  act  approved  July  13, 1892. 

Wi(t)mico  River,  Maryland,  western  shore  of  the  State,  is  a  tidal  estu- 
»nr  of  tbe  Potomac  River  which  it  enters  on  the  left  about  75  miles 
Wow  Washington,  D.  C.  It  is  the  largest  of  the  numerous  estuaries 
rfthe  Potomac,  being  about  13  miles  in  length  from  its  head  at  Allen's 
Frwh  to  its  mouth  at  Cob  Point,  The  width  varies  from  about  1  mile 
jHw  the  bead  to  2  miles  at  the  mouth.  The  width  generally,  however, 
t»aU»ttt  1^  miles.  The  channel  at  the  mouth  has  a  depth  of  43  feet, 
irradaally  decreasing  to  20  feet  at  a  distance  of  4  miles  above.  Thence 
tor  a  fiirtber  distance  of  3  miles  the  depth  varies  from  12  to  16  feet,  but 
tW  channel  is  thickly  interspersed  with  small  shoals  or  '<  oyster  rocks" 
*«  which  there  are  depths  of  from  4  to  6  feet,  so  that  unless  these  shoals 
»cre  well  marked  by  buoys,  the  navigation  would  be  difficult  as  well 
tf  dangerous.  At  a  distance  of  7  miles  above  the  mouth  is  Chaptico 
Biy,  a  wide  but  shallow  prong  of  the  estuary,  which  extends  about  2 
nulfA  to  the  northeastward. 

Oh  the  lower  side  of  the  junction  of  Chaptico  Bay  with  the  main 
rirer  is  Mills  Point,  from  which  a  shoal  (with  a  depth  of  from  1  to  3 
Wt)  makes  out  for  three-fourths  of  a  mile  into  the  main  river,  which 
»  here  1 J  miles  wide.  Nine  feet  can  be  carried  to  a  point  8  miles  above 
tke  mouUi  and  6  feet  can  be  carried  for  a  distance  of  9  miles  above  the 
■oath.  The  river  then  becomes  quite  shallow,  the  depths  ranging  from 
^^ to  4  feet  The  depths  above  given  are  from  the  Coast  Survey  map 
'^IdeO-W.  One  of  the  citizens  who  request  an  improvement  of  the 
J^er  states,  however,  that  there  has  been  considerable  shoaliug  during 
tie  last  twenty  years  above  Mills  Point  and  the  mouth  of  Chaptico 
^•^T-  The  soundings  taken  during  the  examination  indicate  that  such 
^ht  be  the  case. 

At  the  entrance  to  the  river  there  is  a  light-house  situated  on  the 
SKO  93 83 
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end  of  Cob  Point  Bar,  while  the  lower  part  of  the  river  affords  a  safe 
harbor  daring  northeast  storms  for  the  largest  vessels  navigating  the 

Potomac. 

There  are  three  wharves  on  the  river,  viz :  Lancaster's  Wharf,  or  Bock 
Point,  on  the  right  shore,!  J  miles  above  the  mouth;  Plowden's  Wharf, 
or  Brushwood,  on  the  left,  2^  miles  above  the  mouth;  and  0hs4>tico 
Wharf,  on  the  left,  5^  miles  above  the  mouth.  Landing  are  made  at 
all  of  these  wharves  by  two  steamers  of  the  Maryland  and  Virginia 
Steamboat  Company,  plying  between  Baltimore  and  Washington,  and 
at  the  two  lower  wharves  by  one  steamer  of  the  Washington  Steam- 
boat Company,  Limited,  plying  only  between  Washington  and  Potomac 
Biver  landings. 

The  river  contains  many  oyster  beds,  and  the  taking  of  oysters 
api>ear8  to  be  an  extensive  industry.  An  oyster-canning  establishment 
at  Lancaster's  Wharf  is  in  operation  during  the  oyster  season. 

The  improvement  desired  by  the  citizens  who  requested  the  examina- 
tion is  the  opening  of  a  channel,  8  feet  deep,  through  the  interlocking 
bars  above  Chaptico  Wharf  and  the  shosJs  towani  the  head  of  the 
river.  The  dredging  of  a  channel  through  Mills  Point  Bar  was 
requested,  to  shorten  the  distance  in  going  up  the  river,  above  Chaptico 
Wharf.  Aside  from  the  fact  that  such  a  channel  would  probably  not 
remain  open  if  dredged,  it  is  quite  unnecessary;  for,  as  stated  above, 
while  Mills  Point  Bar  extends  three-fourths  of  a  mile  into  the  river, 
there  still  remains  an  equal  width  of  river  in  which  the  main  channel 
is  found  with  a  depth  of  10  to  12  feet,  except  on  the  03'ster  rocks.  The 
next  bar  which  can  be  termed  an  interlocking  bar  is  at  Stoddards 
Point,  nearly  2  miles  above,  so  that,  so  far  as  these  bars  are  concerned, 
a  light-draft  steamer  or  vessel  can  readily  make  a  detour  and  pass  the 
ends  of  them  if  the  shoals  and  oyster  rocks  are  well  buoyed. 

The  statement  of  trade  to  be  benefited  by  the  prox>osed  improvement 
was  given  me  as  follows:  Wheat,  20,000  bushels,  or  600  tons;  tobacco 
5,000  hogsheads,  or  2,250  tons;  besides  cattle  ana  produce. 

I  am  inclined  to  think,  however,  that  these  figures  must  be  some- 
what overestimated,  inasmuch  as  the  entire  annual  production  of  wheat 
in  the  two  counties  of  Charles  and  St.  Marys,  which  border  on  the 
river,  as  given  by  the  census  returns  of  1880,  was  203,810  bushels  in  a 
total  farm  area  of  230,530  acres,  and  that  it  is  quite  improbable  that  one- 
thirteenth  of  this  amount  is  shipped  from  the  small  area  tributary  to 
the  upper  part  of  the  Wicomico.  Similarly  the  annual  production  of 
tobacco  in  these  two  counties  in  1880  was  9,574,825  pounds,  or,  assum- 
ing 900  pounds  as  the  average  weight  of  a  hogshead,  10,639  hogsheads. 
That  one-half  of  the  production  of  these  two  counties  should  be  shipi>e(l 
from  this  small  area  is  of  course  quite  out  of  the  question.  It  is  evi- 
dent, therefore,  that  very  large  reduction  must  be  made  from  the  above 
figures;  just  how  much  I  am,  of  course,  unable  to  say. 

With  a  view  to  ascertaining  if  there  were  any  demand  for  additional 
facilities  for  steamboat  navigation  on  the  river,  I  addressed  letters  to 
the  representatives  of  both  companies  navigating  the  river,  making 
inquiry  on  this  i>omt.  The  replies  indicate  that  no  work  is  needed  iu 
this  regard. 

Ind^,  the  pneople  interested  stated  that  they  deuired  to  facilitate 
the  access  of  sailing  vessels  to  the  upx)er  part  of  the  river.  It  is  fair 
to  assume,  however,  that  if  there  were  much  trade  there  the  steamboat 
companies  would  express  some  wish  to  reach  it. 

After  a  eyeful  consideration  of  all  the  fi^ts  wbich  I  hav^  l>QeQ  able 
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to  obtain^  I  am  of  the  opinion  that  the  present  and  proapoctive  demands 
of  commerce  are  not  such  as  to  render  the  Wicomico  Biver  worthy  of 
improyement  by  the  Oeneral  Oovernment. 

Very  lespectfoUyy  your  obedient  servant, 

Ghas.  B,  L.  B.  Davis, 
Major y  Corps  of  Engineers. 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers^  U.  S.  A. 

(Throagh  Ck>l.  William  P.  GraighiU,  Corps  of  Engineers,  Division 
Eogineer,  Soatheast  Division.) 

[lint  iiidonem«nt.] 

XT.  S.  Engineer  Office, 
Baltimorey  Md.j  November  26 j  1892. 

Bespcctfiiny  submitted  to  the  Chief  of  Engineers. 
For  the  reascms  given  by  the  local  engineer,  I  agree  in  the  opinion 
thai  this  stream  is  not  ^^  worthy  of  improvement  by  the  General  Gov- 
ernment.* 

Wm.  p.  Graighill, 
CoUmelj  Corps  of  Engineers. 


J  14. 

PSELDONART  EXAinNATION  OF  LITTLE  WICOMICO  RIVER,  VIRGINIA, 

OBSTRUCTION  AT  MOUTH. 

(Pflated  fai  HoaM  Kx.  Doo.  l^o.  U7,  Fifty-seoond  Congress,  seoond  sessioii.] 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Washingtonj  D.  C,  December  16j  1892. 

Bs:  I  have  the  honor  to  snbmit  the  accompanying  copy  of  report, 
dated  December  14, 1892,  by  M^.  Charles  E.  L.  B.  Davis,  Corps  of  En- 
jnneers,  of  the  results  of  a  preliminary  examination  of  the  mouth  of 
UUIe  Wicomico  River,  Virginia,  made  to  comply  with  provisions  of  the 
liver  and  harbor  act  approved  July  13, 1892. 

It  is  the  opinion  of  Maj.  Davis,  concurred  in  by  the  division  engineer 
•od  by  this  office,  that  the  locality  is  not  worthy  of  improvement  by 
Uie  Oeneral  Government. 

Very  respectfully,  your  obedient  servant, 

Thos.  Lincoln  Casey, 
Brig.  Qen.^  Chief  of  Engineers. 
Hon«  8.  B.  Elkins, 

Secretary  of  War. 

KKPOBT  of  lUJ.  CHARLES  E.  L.  B.  DAVIS,  CORPS  OF  ENGINEERS. 

United  States  Engineer  Office, 

Washington^  D.  0.,  December  14j  1892. 

Okrebal:  In  compliance  with  the  instructions  contained  in  Depart- 
^nl  letter  of  July  14, 18^,  I  have  the  honor  to  submit  the  following 
t^^port  of  a  preliminary  examination  of  ^^  Little  Wicomico  Biver,  Vir- 
fiaia,  obstniction  at  mouth,"  to  comply  with  the  provisions  of  the  river 
ad  harbOT  act  approved  July  13, 1892. 

Little  Wicomico  Biver  is  situated  in  Northumberland  Gounty,  Ya.| 
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and  is,  strictly  speaking,  a  tidal  estaary  of  the  Potomac  Biver,  into 
which  it  now  empties  on  the  southwesterly  (or  right)  side,  about  1 
mile  above  Smiths  Point,  the  southwesterly  point  of  the  confluence  of 
the  Potomac  Eiver  and  Chesapeake  Bay.  The  outlet  of  the  river  in, 
however,  substantially  on  Chesapeake  Bay,  and  is  exposed  to  the  full 
force  of  northeast  storms,  which,  off  the  mouth  of  the  Potomac,  are  very 
severe,  winds  from  this  quarter  having  a  reach  of  some  17  miles.  Lit- 
tle Wicomico  Eiver  is  from  4  to  5  miles  long,  has  a  varying  width  of 
from  600  to  1,500  feet,  with  banks  from  12  to  15  feet  high,  and  flows  in 
an  easterly  direction.  It  has  numerous  branches  whose  lengths  vary 
from  one-half  to  1^  miles,  which,  together  with  the  many  bays  and  in- 
dentations, give  the  river  that  peculiarly  jagged  and  irregular  outline 
so  characteristic  of  the  tidal  estuaries  of  Chesapeake  Bay. 

In  1856  there  existed  another  outlet  to  the  river  one-half  of  a  mile 
south  of  Smiths  Point  and  shown  upon  the  Coast  Survey  map  of  that 
date.  This  was  formerly  the  only  outlet,  the  northern  or  present  out- 
let having  been  opened  about  1840,  when,  during  a  severe  northeast 
storm,  the  high  tides  swept  over  the  beach  and  cut  a  new  channel, 
which  gradually  deepened  under  theaction  of  the  tidal  currents.  Mean- 
while the  southern  outlet  gradually  shoaled  and  became  entirely  closed 
in  1868.  In  1874  the  beach  at  this  point  was  about  400  feet  wide  and 
from  5  to  6  feet  above  low  tide. 

As  might  be  inferred  from  the  conditions  under  which  it  was  opened, 
the  mouth  of  the  river  is  6bstructed  by  a  bar  which  is,  in  fact,  apart  of 
the  extensive  shoal  which  extends  from  Smiths  Point  out  into  Chesa- 
peake Bay  for  a  distance  of  over  2  miles,  the  width  of  this  shoal  being 
nearly  equal  to  its  length. 

This  shoal  must  necessarily  be  crossed  by  any  vessel  or  steamer  at- 
tempting to  reach  Little  Wicomico  River.  While  from  8  to  10  feet  can 
be  carried  over  the  greater  part  of  the  shoal,  it  is  evident  that  it  can 
not  be  safely  navigated  except  under  the  most  favorable  conditions  ot 
wind  and  weather.  Directly  off  the  mouth. of  Little  Wicomico  a  part 
of  the  shoal  called  Bace  Bar  extends  from  the  shore  above  downstream, 
parallel  with  and  about  one-half  mile  from  the  mouth,  forming  a  hook 
on  the  shoreward  side  of  which  about  7  feet  can  be  carried.  Bace  Bar 
is  evidently  formed  by  the  littoral  movement  of  sand  carried  down  the 
Potomac  shore  by  ebb  tidal  currents  and  during  northwest  winds,  and 
also  by  the  action  of  northeast  storms.  Passing  inside  of  Bace  Bar 
toward  the  mouth  of  the  river,  the  water  rapidly  shoals  to  about  3  feet 
at  low  tide,  and  it  is  this  bar  which  obstructs  navigation.  After  cross- 
ing the  bar  a  depth  of  from  8  to  15  feet  is  found  within  the  river. 

A  survey  of  Little  Wicomico  River  was  made  in  1874,  to  comply  with 
the  provisions  of  the  river  and  harbor  act  of  June  23, 1874,  and  the  re- 
port upon  the  survey  will  be  found  in  the  Report  of  the  Chief  of  Engi- 
neers for  1875,  Appendix  W  12.  It  has  only  been  necessary  to  supple- 
ment the  maps  of  that  survey  and  the  information  then  obtained  as  to 
the  physical  features  of  the  stream  by  more  recent  soundings  in  the 
channel  over  the  bar.  These  were  taken  in  October,  1892,  and  indi- 
cate a  ruling  depth  of  3  feet  at  low  tide. 

There  are  many  productive  farms  on  the  river,  and  the  land^are  of 
good  quality  and  well  adapted  to  trucking.  There  is  also  an  abundant 
growth  of  pine,  oak,  and  chestnut  timber,  stated  to  aggregate  80,000,001> 
feet  of  lumber.  There  are  3  sawmills  and  2  grain  mills  contiguous 
to  the  river,  doing,  however,  a  small  business,  owing  to  the  lack  of 
transportation  facilities.  The  river  abounds  in  the  finest  oysters,  but 
for  the  same  reason  they  yield  but  httle  revenue.  There  are  9  stores 
near  the  riyer.    The  people  of  this  section  are  now  obliged  to  haul  the 
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prodocts  of  their  farms  to  landings  on  Oockles  Greek,  a  branch  of  the 
Great  Wicomico  Biver,  or  to  barter  them  witli  the  merchants  at  low 
prke9.  In  order  to  afibrd  them  an  outlet  to  market,  they  request  that 
a  rhaimel  9  feet  deep  be  opened  through  the  bar  to  enable  small  ves- 
}*el8  (and  presumably  steamers)  to  enter  the  river  for  trade.  •  •  • 
Tbe  location  is,  however,  so  exx>osed  to  the  full  force  of  the  northeast 
norms  that  I  am  of  the  opinion  that  any  timber  construction  would 
«M)n  be  destroyed,  and  that  a  permanent  improvement  could  not  be 
effected  without  building  a  substantial  breakwater  which  might  have  a 
hearting  of  oyster  shells,  but  which  should  be  covered  with  heavy  rip- 
mp  stone.        •        •        • 

Tbe  value  of  the  trade,  both  present  and  prospective,  that  would  be 
benefited  by  the  improvement  can  not  be  stated,  as  no  information  could 
l)e  obtained  on  which  to  base  an  estimate,  although  such  information 
was  solicited,  but  it  is  doubtful  if  such  value  would  warrant  the  large 
expenditure  •  •  •  necessary  to  permanently  improve  the  bar  at 
the  month. 

Wliile  I  am  not  unmindful  of  the  urgent  need  of  the  citizens  of  this 
Vieality  of  access  to  a  market  for  the  products  of  their  farms  by  means 
ryf  citable  routes  of  water  transportation,  I  am  nevertheless  constrained 
to  tbe  opinion  that  the  large  expenditure  necessary  for  a  permanent 
improvement  would  not  be  justified  by  the  limited  interests  involved. 
For  this  reason  the  river  does  not  lippear  to  be  worthy  of  improvement 
hj  the  General  Oovernment 

Very  respectfully,  your  obedient  servant, 

Chas.  E.  L.  B.  Davis, 
Major y  Corps  of  Engineers. 

Biig  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers^  V,  8,  A. 

(Through  Col.  William  P.  Craighill,  Corps  of  Engineers,  Division 
Engineer,  Southeast  Division.) 

[Fint  indoTfiemeiit.] 

U.  S.  Engineer  Office, 
Baltimorej  Md,^  December  loj  1892, 

BcflpectfuHy  submitted  to  the  Chief  of  Engineers. 
For  the  reasons  stated  by  the  local  engineer  I  concur  in  the  opinion 
to  tills  locality  is  not  "  worthy  of  improvement  by  the  General  Gov- 
fUDenC 

Wm.  p.  Cbaighill, 
Colonel,  Corjfs  of  Engineers. 


J  15. 

PWXnflNARY    EXAMINATION    OF    MORATTICO    CREEK,  VIRGINIA,   OB- 
STRUCTION AT  MOUTH. 

{JMxkttA  in  HoQse  Ex.  Doc.  No.  82,  Fifty-second  Congrefis.  second  aenaion.] 
OFFIOB  OF  THE  CHIEF  OF  ENGINEERS, 

United  States  Army, 
Washington,  D,  C,  December  5, 1892. 

81R:  1  have  the  honor  to  submit  the  accompanying  copy  of  report 
*tpd November  30, 1892,  by  Maj.  Chailes  E.  L.  B.  Davis,  Corpaof  Engi- 
'^tcn,  upon  preliminary  examination  of  obstruction  at  mouth  of  Morat- 
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tico  Creek,  Virginia,  made  to  comply  with  requirements  of  the  river  and 
harbor  act  approved  July  13, 1892. 

Major  Davis  reports  that  in  his  opinion  Morattico  Greek  is  not  worthy 
of  improvement  by  the  General  Government;  and,  for  the  reasons  stated 
by  the  local  engineer,  this  opinion  is  concurred  in  by  the  division  engi- 
neer and  by  this  office. 

Very  respectfully,  your  obedient  servant, 

Thos.  Lincoln  Casey, 
Brig.  Oen.j  Chief  of  Ungineen. 
Hon.  8.  B.  Elkins, 

Secretary  of  War. 


bepobt  of  maj.  ghas.  £.  l.  b.  davts,  gobps  of  engineebs. 

United  States  Enginbeb  Office, 
'  Washingtonj  D.  C,  Novembpr  30^  1892. 

Genebal  :  In  compliance  with  the  instructions  contained  in  Depart- 
ment letter  of  July  14, 1892, 1  have  the  honor  to  submit  the  following 
report  of  a  preliminary  examination  of '^  Morattico  Creek,  Virginia,  ob- 
struction at  mouth,"  made  on  October  6, 1892,  to  comply  with  tiie  pro- 
visions of  the  river  and  harbor  act  approved  July  13, 1892. 

Morattico  Creek  is  a  branch  of  the  Itappahaunock  Biver,  which  it 
enters  on  the  left  at  Tarpleys  Point,  28  miles  above  the  mouth,  and  78 
miles  below  Fredericksburg.  Two  creeks  enter  the  river  at  tliis  XK>int. 
uniting  at  their  mouths  to  form  a  shallow  bay  about  a  mile  wide  and 
three-fourths  of  a  mile  long,  and  lying  just  bdow  Tarpleys  Point.  The 
upper  or  most  northerly  of  these  creeks  is  now  known  as  Morattico 
Creek,  although  it  is  designated  on  the  Coast  Survey  map  of  1855-^56 
as  Lower  Famham  Creek,  which  was  presumably  its  name  at  that  time. 
The  lower  of  the  two  creeks  is  now  known  as  Lancaster  Creek,  but  upon 
the  above-mentioned  Coast  Survey  map  it  is  designatechas  ^'  Morvatieo  " 
Creek.  Morattico  Creek  (the  northerly  creek)  is  said  to  be  about  half  a 
mile  long  and  from  3  to  4  feet  deep,  while  Lancaster  Creek  is  about  2  miles 
long  and  about  4  feet  deep.  My  examination  was  limited  to  the  ob- 
struction at  the  mouth  of  Morattico  Creek,  which  consists  of  the  shoal 
water  in  the  above-mentioned  bay.  The  Bappahannock  Biver  at  this 
point  is  about  3  miles  wide,  the  navigation  channel  following  the  center 
of  the  stream,  with  a  depth  of  from  4  to  6  fathoms.  Leaving  this  chan- 
nel on  the  proper  course  for  Morattico  Creek  a  wide  flat  is  crossed  for 
1^  miles,  on  which  the  depth  gradually  decreases  from  11  to  6  feet  at 
the  entrance  to  the  above-mentioned  bay.  Thence' to  the  mouth  of 
Morattico  Creek  the  water  gradually  shoals  to  a  depth  of  4  feet  at  low 
tide.  The  soundings  taken  during  the  examination  agree  with  those 
found  on  the  Coast  Survey  map  of  1855-'56,  and  indicate  tiiat  no  8i>ecial 
changes  have  since  occurred. 

I  have  endeavored  to  obtain  some  definite  statistics  of  the  trade  of 
this  creek  without  success.  One  of  the  citizens  to  whom  I  was  referrecl 
stated  that  the  people  desired  thebars  removed,  so  that  steamboats  and 
vessels  drawing  from  7  to  8  feet  could  go  into  the  creek.  The  Weems 
Steamboat  Company  (the  only  line  on  the  Bappahannock)  state,  how- 
ever, that  their  steamers  would  not  enter  the  creek  if  it  were  improved, 
as  they  have  recently  established  a  new  wharf  on  the  river  near  the 
mouth  of  the  creek,  which  they  think  Rufficiently  acoommodates  all 
shippers  in  its  proximity.    That  the  trade  here  is  not  large  is  evidenced 
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^j  the  iact  that  the  steamers  of  this  line  stop  at  this  wharf  on  only  two 
of  the  three  trips  made  per  week. 

The  value  of  the  shipments  of  timber  and  lumber  is  stated  to  be 
^^thonsands  of  dollars,"  but  no  definite  figures  are  given.  Oyster 
planting  appears  to  be  one  of  the  principal  industries  at  the  creek,  and 
the  loc^ty  is  said  to  be  well  adapted  to  oyster  culture.-  At  the  time 
(»f  my  visit  a  schooner  was  lying  in  the  bay  discharging  oysters,  which 
vere  taken  to  the  beds  in  the  creek  by  rowboats.  While  a  channel 
vhieh  would  enable  oyster  and  wood  vessels  to  enter  the  creek  and  dis- 
charge or  receive  their  cargoes  would  be  of  service  to  those  engaged  in 
this  trade,  I  have  been  unable  to  learn  of  any  commerce  of  sufficient 
amoont  or  importance  to  justify  or  warrant  the  improvement  of  this 
\mr.  I  would  therefore  respectiuUy  report  that  in  my  opinion  Morat- 
tico  Creek,  Virginia,  is  not  worthy  of  improvement  by  the  General 
Government. 

Very  respectfully,  your  obedient  servant, 

Ohas.  B:  L.  B.  Davis, 
Major  J  Corps  of  Engineers. 

Brig.  Gen.  Thomas  L.  Gaset, 

Chief  of  Engineers^  U.  &  A> 

.Through  Gol.  William  P.  Craighill,  Corps  of  Engineers,  Division 
EagineeTi  Southeast  Division.) 

[First  indozBemeni.] 

U.  S.  Engineer  Office, 
Baltimore^  Md.j  December  i,  189J9. 

Respectfully  submitted  to  the  Chief  of  Engineers. 
For  the  reasons  stated  by  the  local  enjgineer,  I  concur  in  the  opinion 
tint  this  locality  ia  not  '^  worthy  of  improvement  by  the  General  Gov-, 
(tnmeuti'' 

Wm.  p.  Craighill, 
CoUmelj  Corps  of  Engineers, 


J  i6. 

FmjSOKABT  EXAMINATION  OF  MILFORD   HAVEN,  VIRGINIA,  BAR  AT 

MOUTH. 

(Pltoted  In  Honm  Xx.  Doe.  No.  60,  Fifty-Mcond  Congretw,  second  seuion.} 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Washington^  D.  C,  December  5, 1892. 

Sm:  I  have  the  honor  to  snbmit  the  accompanying  copy  of  report, 
Ittod  November  29,  18d2,  by  M^.  Charles  E.  L.  B.  Davis,  Corps  of 
Engineers^  upon  preliminary  examination  of  bar  at  mouth  of  MUford 
Haven,  Virginia,  made  in  compliance  with  provisions  of  the  river  and 
MK>r  act  approved  July  13, 1892. 

Haj.  Davis  states  that,  from  his  examination  and  from  such  informa- 
te  as  he  has  been  able  to  obtain,  he  is  of  the  opinion  that  the  bars  at 
^  mouth  of  Milford  Baven  are  worthy  of  improvement  by  the  General 
Goremment,  and  recommends  that  a'survey  be  made,  at  an  estimated 
eostof  $600. 
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For  the  reajsons  stated  by  the  local  engineer,  Col.  William  P.  Craig- 
hill,  Corps  of  Engineers,  the  division  engineer,  concurs  in  this  opinion, 
and  in  the  judgment  of  this  office  this  locality  is  worthy  of  improve- 
ment. 

Very  respectfully,  your  obedient  servant, 

Thos.  Lincoln  Casey, 
Brig.  Gen.j  Chief  of  Engineers. 
Hon.  S.  B.  Elkins,  -- 

Secretary  of  War, 


report  op  maj.  charles.  e.  l.  b.  davis,  corps  of  enoine^brs. 

United  States  Engineer  Office, 

WasliingtoUj  2>.  C,  Noveiidber  29^  1892. 

General:  In  compliance  with  the  instructions  contained  in  Depart- 
ment letter  of  July  14, 1892, 1  have  the  honor  to  submit  the  following 
report  of  a  preliminary  examination  of  "Milford  Haven,  Virginia,  bai* 
at  the  mouth,"  made  on  October  5, 1892,  to  comply  with  the  provisions 
of  the  river  and  harbor  act  approved  July  13, 1892.  v 

Milford  Haven,  Virginia,  is  a  tidal  estuary  situated  on  the  westerly 
shore  of  the  Chesapeake  Bay,  near  Cherry  Point,  at  the  mouth  of  the 
Piankatank  River  and  about  35  miles  north  of  Fort  Monroe,  Va.  It 
has  two  entrances,  one  at  the  northwest  end  of  the  haven,  at  Hills  Bay, 
on  the  Piankatank  River,  about  2  miles  inside  of  Cherry  Point,  and 
another  at  the  southeast  end  on  Chesapeake  Bay,  about  5  miles  south 
of  Cherry  Point.  It  thus  forms  a  strait,  separating  from  the  main  shore 
a  considerable  body  of  land  known  as  Gwynns  Island.  Both  entrances 
are  obstructed  by  bars.  The  northwest  entrance  from  Piankatank 
River  is  the  one  generally  used  by  vessels  and  steamers  entering  the 
haven,  and  is  the  mouth  referred  to  in  the  river  and  harbor  act  of  July 
13, 1892. 

Navigation  is  here  obstructed  by  a  bar  over  which  but  about  7  feet 
can  be  carried  at  low  tide,  while  the  channel  is  narrow  and  tortuous 
and  quite  difficult  to  navigate  during  unfavorable  winds.  As  nearly  as 
can  be  judged  from  the  soundings  on  the  map  of  the  U.  S.  Coast  Sur- 
vey of  1869,  the  length  of  the  bar  is  from  one- fourth  to  three-eighths 
of  a  mile.  The  bar  is  exposed  to  northwest  winds,  which  have  a  reach 
across  the  lower  part  of  the  Piankatank  River  of  no  less  than  4  miles. 
While  it  is  probable  that  winds  from  this  quarter  are  active  causes  of 
bar  formation  at  this  locality,  no  definite  opinion  on  this  subject  could 
be  expressed  without  the  information  to  be  obtained  from  a  detailed 
survey  and  observations  of  the  tidal  currents.  Whatever  these  forces 
may  be,  however,  it  is  evident  that  they  are  still  in  active  operation, 
for  a  channel  was  dredged  through  this  bar  by  the  Maryland  Steam- 
boat Company  (one  of  whose  steamers  navigates  the  haven)  in  1882  and 
again  in  1887,  and  after  each  dredging  the  channel  gradually  shoaled. 

After  passing  the  outer  bar  a  sufficient  depth  of  water  (indicated  on 
the  Coast  Survey  map  as  12  feet  or  more)  is  found  for  a  distance  of 
three-eighths  of  a  mile,  when  an  inner  bar  is  met  having  a  depth  of  but 
about  6  feet.  This  bar  lies  between  Cricket  Hill  Wharf,  the  first  land- 
ing made  by  steamers  after  entering  the  haven,  and  Callis  Wharf,  on 
Gwynns  Island,  which  is  the  second  landing.  A  third  landing  is  mailo 
at  Fitchetts  Wharf  (near  Mattjiews  Court-House),  in  Stutts  Creek, 
about  4  miles  from  the  mouth,  where  the  water  is  also  shoaL 
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MDford  Haveu  is  navigated  by  one  steamer,  the  Avalrm,  belonging 
to  the  Maryland  Steamboat  Company  and  making  two  round  trips  a 
vv«k  from  Baltimore.  Fonr  landings  per  week  are  thus  made  at  each 
»harf.  The  steiuner  draws  7  feet  when  loaded.  There  are  also  eleven 
M'booners  and  six  bugeyes  which  harbor  at  Milford  Haven,  draft  not 
<uted. 

The  following  is  the  estimated  value  of  the  annual  trade  of  the  haven, 
AS  famished  to  me  by  one  of  the  citizens  requesting  the  examination : 
Uvsters,  125,000  bushels;  fish  valued  at  $30,000,  and  farm  produce 
ulned  at  9100,000. 

The  shipments  of  merchandise  from  Baltimore  are  probably  consider- 
ble,  bat  their  value  is  not  stated.  I  was  informed  that  the  last  census 
!»hoired  that  between  600  and  700  people  are  living  on  Gwynns  Island, 
and  these  are  dependent  on  water  transportation  for  their  supplies. 

It  is  stated  that  from  150  to  200  vessels  pass  over  the  bar  annually. 
Milford  Haven  is  evidently  an  important  harbor  of  refuge  for  small 
^^rssels. 

Prom  my  examination  of  the  locality  and  such  information  as  I  have 
■teen  able  to  obtain,  I  am  (^  the  opinion  that  the  bars  at  the  mouth  of 
Milford  Haven  are  worthy  of  improvement  by  the  General  Government, 
lad  would  fespectfuUy  recommend  that  a  survey  be  made  with  a  view 
•»f  estimating  the  cost  of  the  work.  The  cost  of  such  a  survey  and  of 
the  necessary  current  observations,  together  with  the  preparation  of 
maps  and  project,  is  estimated  at  $600. 

Very  respectfully,  your  obedient  servant, 

Chas.  B.  L.  B.  Davis, 
Major ^  Corps  of  Engineers. 

Brig,  Gen.  Thomas  L.  Casey, 
(Jhief  of  Engineers^  U,  8.  A, 

Through  Col.  William  P.  Craighill,  Corps  of  Engineers,  Division 
^(k^neer,  Southeast  Division.) 

[First  indorsement.] 

U.  S.  Engineer  Office, 
Baltimore,  Md.,  Deceinher  i,  1892, 

Respectfully  submitted  to  the  Chief  of  Engineers. 
For  the  reasons  state<l  by  the  local  engineer,  I  concur  with  him  in 
^  o|HDion  that  this  locality  is  "  worthy  of  improvement  by  the  Gen- 
•rU  Government" 

Wm.  p.  Craighill, 
Colonel,  Corps  of  Engineers. 


APPENDIX  K. 


DIPROVEHEMT  OF  RIVERS  AND  HARBORS  IN  SOUTHEASTERN  VIRGINIA 

AND  NORTHEASTERN  NORTH  CAROLINA. 


UFORT  OF  LIEUT.  EDWARD  BURS,  CORPS  OF  EX01NEER8,  OFFICER  IN 
CBASOE,  FOE  THE  FISCAL  YEAR  ENVINO  JUNE 30,  189S,  WITH  OTHER 
DOCUMENTS  RELATING  TO  THE  WORKS. 


nfPBOVKMKNTB. 


L  Hirbor  of  Norfolk  and  ita  approaches, 

Virgilnia. 
i  Approach  to  Norfolk  Harbor  and  the 

I  oiled  States  navy-yard  at  Noifolk, 

Vs. 

1  XuMBKmd  River,  Virginia. 
4  Chiekahominy  River^  Vir^pnia. 
i  Apponattox  River,  Virgiuia. 


6.  Inland  water  route  fh>m  Norfolk,  Va., 

to  Albemarle  Soinid,  North  Caroliuo, 
thronsh  Cnrritack  Sound. 

7.  North  Lauding  River,  Virginia  and 

North  Carolina. 

8.  Removing  sunken  vessels  or  craft  ob- 

structing or  endangering  navigaption. 


KXAMINATION. 

9.  Harbor  at  Petersburg  and  Appomattox  River,  Virginia. 


United  States  Engineer  Oppicb, 

Norfolk^  Fa.,  July  7,  1893. 

Gerxral:  I  have  the  honor  to  traiiHmit  herewith  the  annual  reports 
W  the  fiscal  y'ear  ending  Jane  30, 1893,  w^n  the  works  of  river  and 
brfaor  improvement  in  my  charge. 

Very  respectfdlly,  yoor  obedient  servant, 

Edw.  Burr, 
First  Lieui^  Corps  of  Engineers. 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  EngineerSj  U.  8.  A. 


K  I. 

MPEOVEMENT  OP  HARBOR  OF  NORFOLK  AND  ITS  APPROACHES,  VIR- 

GINIA. 

In  1877,  previous  to  commencing  the  present  improvement,  the  har- 
bor of  Norfolk  was  obstracted  by  shoals  at  the  months  of  the  Eastern 
M  Boathem  branches,  the  shoal  in  the  Eastern  Branch  being  about 
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one-third  of  a  mile  long,  with  a  depth  at  low  water  of  15  to  16  ft 

the  shoal  in  the  Southern  Branch  being  short  and  with  a  deptl 

water  of  22  to  23  feet.    The  approaches  to  the  harbor  were  obs^ 

by  shoals  at  Sewall  Point,  3  miles  long,  with  a  depth  at  low  wal 

feet,  and  at  the  mouth  of  the  Western  Branch,  1  mile  long,  with  ^4  •ij  / 

at  low  water  of  19  feet.    The  depths  on  these  shoals  and  the  wiSr^  ^  ^ 

the  channels,  particularly  in  the  inner  harbor  where  encroacheS^  jm»4*i 

by  Portsmouth  and  Berkley  flats,  were  insufficient  for  the  requii 

of  the  i)ort. 

The  plan  of  improvement  adopted  in  1878  was  to  deepen  and 
the  channels  at  the  mouth  of  the  Southern  Branch  and  along 
mouth  and  Berkley  flats  in  the  harbor  proper,  and  to  improve  V^^m^ 
proaches  to  the  harbor  by  dredging  a  channel  500  feet  wide  and  ^  * 
deep  at  ordinary  low  water  through  the  shpals  at  Sewall  Point 
the  mouth  of  the  Western  Branch. 

The  revised  project  of  1885  is  as  follows:  (1)  To  dredge  a  c 
not  less  than  500  feet  wide  and  25  feet  deep  at  ordinary  low  wate 
the  deep  water  in  Hampton  Eoads  to  Norfolk  and  the  United 
navy-yard  on  the  Southern  Branch,  and  also  to  dredge  a  channel 
Eastern  Branch  not  less  than  22  feet  deep  at  ordinary  low  water, 
a  width  of  700  feet  at  its  mouth  and  of  not  less  than  300  feet 
Norfolk  and  Western  Railroad  Bridge;  (2)  to  ultimately  dred 
entire  area  bounded  by  lines  parallel  to  and  75  feet  from  the 
warden  lines  to  a  depth  not  less  than  26  feet  from  Fort  Norfolk 
United  States  navy-yard,  and  not  less  than  22  feet  from  the  mon 
the  Eastern  Branch  to  Gampostella  Bridge,  and  to  build  a  bulk! 
at  Berkley  Flats. 

To  the  project  of  1885  there  was  added  in  1890,  under  the  auth 
of  the  river  and  harbor  act  of  September  19, 1890,  the  dredging  o 
anchorage  at  the  mouth  of  the  Western  Branch,  with  a  depth  of 
less  than  25  feet  at  ordinary  low  water,  at  an  estimated  cost  of  $150,()^ 
which  amount  was  added  to  the  original  estimates.  . 

With  slight  modifications  all  operations  have  been  conducts  in< 
cordance  with  the  adopted  projects.  1 

The  amount  expended  on  this  improvement  to  June  30, 1892,  il  ^ 
$629,242.99,  from  which  resulted  a  channel  not  less  than  600  feet  vsi^^ 
and  25  feet  deep  at  ordinary  low  water  from  Hampton  Boads  to  Ni 
folk  Harbor,  a  channel  of  tlie  same  de])th  and  from  125  feet  to  500 
wide  in  the  Southern  Branch  to  the  United  States  navy-yanl,  an 
channel  not  less  than  22  feet  deep  at  ordinary  low  water,  and  from 
feet  to  500  feet  wide  in  the  Eastern  Branch  to  the  Norfolk  and  Wei 
ern  Eailroad  Bridge. 

The  channels  thus  dredged  were  in  good  condition  with  the  exc0,    j- 
tion  of  the  bar  at  the  mouth  of  the  Southern  Branch,  which,  by  188i  j 
had  shoaled  to  22  feet,  and  had  not  been  redredged.  j 

One  hundred  and  fifty  thousand  dollars  were  appropriated  for  tb 
improvement  by  act  of  July  13, 1892.  The  approved  project  for  tb 
expenditure  of  this  appropriation  included  the  dredging  o^  the  shoal 
and  flats  in  the  inner  harbor  and  the  continuation  of  the  dredging  c 
the  anchorage  at  the  mouth  of  the  Western  Branch.  PropossJs  wef 
advertised  for,  and  on  October  6, 1892,  a  contract  was  entered  into  wit' 
the  Morris  and  Cummings  Dredging  Company,  of  New  York,  to  do  th 
required  dredging,  about  1,000,000  cubic  yards,  at  13J  cents  per  cubi 
yard,  scow  measurement,  the  contract  to  be  completed  by  December  31 
1893.    The  material  is  mud,  with  some  sand,  clay,  and  oyster  shellD 


._  ^ 
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and  18  redeposited  on  Willonghby  Bank,  in  Hampton  Boads,  to  the 
eastward  of  the  Ripraps,  the  tow  varying  trom  11  to  15  miles. 

I>re<i^iig  under  this  contract  was  commenced  in  iNTovember,  1892, 
vith  one  dredge,  and  in  December  a  second  dredge  was  added.  The 
first  machine  continued  work  to  the  end  of  the  year,  and  the  second 
w:i8  removed  from  the  work  early  in  June,  1883.  The  amount  dredged 
antl  redeposited  was  917,170  cubic  yards.  Of  this  amount  142,282  cubic 
yunls  were  removed  from  Berkley  Flats  at  and  above  the  mouth  of  the 
iLii^terii  Branch;  93,088  cnbic  yards  were  removed  from  Portsmouth 
Flats  and  the  bar  at  the  mouth  of  the  Southern  Branch;  170,572  cubic 
yards  were  removed  from  the  flat  opposite  Atlantic  City;  and  383,019 
cuImc  yards  were  removed  from  the  anchorage. 

A  portion  of  Berkley  Flatfi,  4,000  feet  long  and  of  a  maximum  width 

i»f  400  feet,  was  dredged  to  a  depth  of  not  less  than  22  feet  at  ordinary 

low  water,  increasing  the  width  of  the  channel  in  the  Eastern  Branch 

t«»  l^OOO  feet  at  its  mouth  and  to  500  feet  nearly  to  the  Norfolk  and 

We»terD  Eailroad  Bridge.     The  bar  at  the  mouth  of  the  Southern 

Branch  and  a  i)ortion  of  Portsmouth  Flats  were  dredged  to  a  depth  of 

n<»t  less  than  25  feet  at  ordinary  low  water,  giving  a  channel  from  400 

f»-e£  to  650  feet  wide  in  the  SouthernBranch  to  the  United  States  navy- 

yanL    A  portion  of  the  flat  opposite  Atlantic  City,  3,400  feet  long  and  of 

a  maximam  width  of  450  feet,  was  dredged  to  a  depth  of  not  less  than  25 

fret  at  ordinary  low  water,  increasing  the  width  of  the  channel  at  this 

l«»int  to  700  feet.    The  dredging  at  the  mouth  of  the  Western  Branch 

l»Tixlaced  24  acres  of  the  proposed  anchorage  with  a  depth  not  less  than 

->  feet,  excepting  over  a  number  of  old  wrecks  that  were  uncovered  by 

tlw  dred^ng  and  have  not  yet  been  removed.    As  a  result  of  the  oper- 

atitms  of  the  x>ast  two  years,  56  acres  of  the  proposed  anchorage  have 

bi^ij  dredged  and  17  acres  in  addition  that  required  no  dredging  have 

U^n  made  available. 

Tlie  steam  tender  belonging  to  this  district  was  thoroughly  over- 
kialed  at  Baltimore,  under  contract  with  John  Cahill,  dated  Septem- 
ler  29,  1892,  at  a  cost  of  $6,775  for  contract  work  and  extras. 

Ihiring  the  flscal  year  ending  June  30, 1893,  there  was  expended 
<«  this  improvement  $114,331.87,  apx^lied  to  payments  on  contracts, 
Rfiairs  to  plant,  ofiice  and  operating  expenses,  etc. 

APPROPRIATIONS. 

Augusts,  1886 $50,000 

August  11,  1888 50,000 

September  19,  1890 150,000 

July  13,  1892 150,000 


14.  1876 $35,000 

18,  1878 50,000 

3.  1879 75,000 

U.ltfSO 50,000 

3,  1881 75,000 

A^swt2.  1882 75,000 

J%Lyo,  liftrt 25.000 


Total 785,000 


Money  statement 

•Illy  1,  1«92,  b.^lance  nuexpenclcd $5, 788. 30 

appropriated  by  act  approved  July  13,  1892 150,000.00 


155, 788. 30 
30,  1893,  amount  expended  daring  fiscal  year 114, 331. 87 

.filT  I,  1893,  balance  unexpended 41,456.43 

.ft.Vl,  1893,  outstanding  liabilities $23,925.37 

J  9aj  1,  1893,  amount  covered  by  uncompleted  contracts 11, 691. 70 

35,617.07 

Jilj  1,  1893,  balance  available 5,839.36 
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'Amount  (estimated)  required  for  completion  of  existing  project $307, 744. 56 

Amount  thatcan  be  profitably  expended  in  fiscal  year  ending  June  90, 1896  200^  000. 00 
]  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1883. 


Ah9traoi  of  propo9al$  for  dredging  harbor  at  Norfolk  and  iU  approaeketf,  Tlrginki,  opemcd 
September  19, 1893,  by  Lieut  Edward  Burr,  Corpe  of  £i»gineer9. 


Name  and  address  of  bidder. 

Time. 

Number  and  Und  of  naehinea- 

Price 

per 

cable 

yard. 

No. 

Commence. 

Complete. 

1 

P.  Sanford  Rom,  Jersey  City, 
N.J. 

Morris  and  Cnminffs  Dredg- 
ing Co.,  Kew  York. 

C.  P.  E.  Bnrgwyn,  Richmond, 
Va. 

American  Dredging  Co., 
PhiladelphiA.Pa. 

Nov.  l.lgW 
....do 

On  notifica- 
tion. 
Nov.  1,1802 

May81,18M 

Deo.  31, 1893 

MaySl,  1894 

....do 

1  dam-sbell  dredce......... 

OenU, 

144 

1S.& 

*2 

2  or  more  dam-shell  dredges. 
do 

4 

2  or  more  grapple  dredges  « . 

13.9 

'Aooepted. 


Total  of  each  bid,  $135,000. 


Abitraot  of  proposals  for  repairs  to  United  States  Steam  Tender  Lneemef  opened  Sept 

ber  £i,  1892,  by  Lieut.  Edward  Burr,  Corps  of  Engnuers, 


No. 

Name  and  address  of  bidder. 

Where  work  will  be 
done. 

Time  of  oompletion  of 
work. 

Price. 

•1 

John  Calilll,  trading  as  James  Clark  &.  Co., 

Baltimore,  Md. 
Lonis  H.  Skinnei.  New  Berne,  N.  C -. . . 

Baltimore,  Md 

New  Berne.  N.  G ... . 

Baltimore,  Md 

....do  ............... 

8  months. ........... 

•5.490 

3 

90  days 

8,460 

3 

E.  J.  Codd  &  Co..  Baltimore,  Md 

125  working  days . . . 
120  working  days . . . 

&,3TS 

A 

C.  Reeder  4&  Son.  Baltimore.  Md 

5«87l 

*  Accepted. 
COMMERCIAL  STATISTICS. 

CusTOM-HousiE,  Norfolk,  Va., 

Collector's  Office,  Mag  IS,  1S9S. 

Sir:   Inclosed  please  find  a  statement  of  imports,  exports,  number  of  vosAt^ 
entered  from  and  cleared  for  foreign  ports,  with  their  tonnage,  at  this  port  fros 
January  1  to  December  31, 1892. 
Very  respectfully, 

B.  O.  Bank9, 

Collector, 
Lieut.  Edward  Burr,  U.  S.  A. 

Import9, 


Articles. 


Quantity. 


Talae 


Kafaiit 

Salt 

Dead  oil  of  tar 

Wine 

Coal 

Miaoellaneoas. 

Total... 


$1«. 


gn 


87,  n 
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Exports, 


1327 


Artidfis. 


.bales. 

..tOU8. 


I  aabcr.  la0B.  ete 

R«v bnahels. 

lark 

T 


head. 

.ponnds. 
DUBhelB. 

do... 

.bftrivls. 


KOMB. 


oil eiiUons.. 

.DOBhels. 


Qaantity. 


Tttel 


125,  IM 
148,451 


149,919 


1,380 

4,845,279 

588,552 

135,146 

74,418 


1,397,643 
9,434,840 


Value. 


N, 


885,554 
655,742 
805,085 
391,931 
110,075 

12,749 
102,280 
827,585 
818,860 
624,281 
443.195 
9,051 

50,200 
177,400 

83,926 
5,492 


8,382,412 


Navigation, 


Direction. 


?«lHfB  ... 
Tout 


Yeasela  cleared. 


No, 

528 
1,891 


1,919 


Tont, 
696,217 
1,373,048 


2,069,265 


Veaaelfl  entered. 


No. 

50 
1,504 


1,650 


Tona. 

65,295 
1,419,176 


1,484,471 


txrnui  or  mb.  hormak  brix,  suprrintendrkt  and  secretary,  Norfolk  and 

PORTSMOUTH  COTTON  EXCHANGE. 

Norfolk,  Va.,  June  5, 189S. 

Okas  Sir  :  Herewith  please  find  statement  of  the  receipts  and  shipments  of  cotton 
uths  port  of  Norfolk,  Va.,  for  twelve  months  ending  December  31, 1892. 

Bales. 
T«ul  receipts  cotton  at  Norfolk,  twelve  months  ending  December  31, 1892  .  355, 539 
fitakonhaud  DecemberSl,  1891 65,709 

CipoTtrd: 

Great  Britain,  France,  and  continent ^ 129,947 

Coastwise  shipments,  overland  and  inland 242,823 

Total  shipments 372,770 

8ioek  on  hand  l)ecember  31,  1892 48,478 

Total 421,248 

Oa  the  basis  of  487^  pounds' to  tlie  bale,  which  is  the  average  weight  of  bales  ex- 
P«tod  from  this  port  December  31,  1892,  the  total  shipment  of  cotton  amounted  to 
11.105  tons. 

TW  Cslling  off  in  the  movement  of  cotton  at  Norfolk  is  attributed  to  the  reduced 
yield  in  the  territory  tributary  to  this  port,  consequent  upon  the  unfavorable  crop 
MMoofl802. 

I  remain,  dear  sir,  yonrs  very  truly, 

Norman  Bkll, 
Stmrinten4ent  and  Secretary, 
lisQt  Epward  Burr,  U,  S,  A. 


► 
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Exports  of  coal  from  Lambert  Point  Piers  at  Norfolk,  Va.fOB  cleared  hjf  William  Laml 
4"  Co,,  agents,  from  January  1,  1892,  to  Decemhtr  Si,  Xs5s, 

Tons. 

Foreign 155,280) 

Coastwiflo 1,499,017 

Total 1,654,296) 

Vessels  engaged  in  the  moremcut  of  this  ooal  for  the  jfcar  ISO?* 

Steamships 184 

Tugs  and  ocean  barges .^ 751 

Schooners 59( 

Total 1,822 

Tabular  statement  of  value  of  exports  and  imports  and  of  number  and  tonnage  of  ressfU 

entered  at  and  cleared  from  the  port  oJT Norfolk,  Va. 


Year  ending 

Foreigrn  vcsroIs. 

Coastwlae  Tessols. 

Sxporis. 

Import* 

Jan.a- 

Kntered. 

Cleared. 

Entered. 

Cleared. 

1883 

No. 
64 
96 
66 
82 
73 
66 
51 
70 
81 
94 
56 

Ton$. 
29,572 
68,421 
70,711 
67,168 
73.896 
59,805 
61,975 
80,887 
8  {,341 
116.926 
65,295 

No. 
135 
156 
127 
159 
208 
212 
227 
288 
397 

Timt. 
112.529 
110,450 
102, 821 
141, 013 
207.428 
234,644 
256.351 
335,021 
463. 21A 

No. 
1,314 
1,257 
1,330 
1,398 
1,432 
1,314 
1,328 
996 
1.169 
1.582 
1,594 

2Vm«. 
1.248.461 
:.  003. 920 
1,078,484 
1, 215, 398 
1,261,365 
1, 860, 633 
1,286,573 
1. 265. 470 
1.140.625 
2,042,257 
1, 419, 176 

No. 

818 

880 

1,450 

1,.'>55 

Ton9. 
1,009,266 

996,062 
1.275,477 

$18,201,758 
12.351,672 
14,707.046 
11.646.907 
14,393.337 
12,381,122 
13,865.586 
12.828.641 
15,006.634 
15.260,094 
8,382,412 

$167, 15' 

1884 

tSi.  »>7" 

1885 

ILV. .  7; 

1886 

127  .'.» 

1887 

1,719     1,432,016 
1,474     l.351.fl2D 

99  t«ri 

1888 

99.  > 

188D 

1,402 
1,302 
1,504 
1. 827 
1,391 

1.290^013 
1, 230, 180 
1,546.235 
1,958,718 
1,373,048 

176.2' 

1890 

166. «»" 

1891 

94.  4^ 

1892 

499  ;  67*2. 197 

bs'*ii 

1893 

528 

606,217 

37, 9« 

Approximate  amount  of  freight  of  all  kinds  received  and  shipped  by  tcater. 

Tana. 

1888 l,914,r><> 

1889 2,24:iOs 

1890 2, 384.  SI 

1891 2,931,75 

1892 3,427,1« 


K2. 

IMPROVEMENT  OP  APPROACH  TO  NORFOLK  HARBOR  AND  THE  UNITEl 
STATES  NAVY-YARD  AT  NORFOLK,  BETWEEN  LAMBERT  POINT  ANJ 
FORT  NORFOLK,  VIRGINIA. 

In  its  original  condition  this  portion  of  the  approach  to  Norfolk  Hai 
bor  and  the  United  States  (Norfolk)  navy-yard  was  obstmcted  by 
shoal- at  the  month  of  the  western  branch  about  1  niHe  long,  with 
depth  of  19  feet  at  ordinary  low  water. 

The  project  of  1878  was  to  dredge  through  this  shoal  a  channel  50 
feet  wide  with  a  depth  of  not  less  than  25  feet  at  ordinary  low  watei 

The  revised  project  of  1886  is  (1)  to  secure  a  channel  not  le«s  tha 
500  feet  wide  and  25  feet  deep  at  ordinary  low  water  from  Lamboi 
Point  to  Fort  Norfolk  by  the  construction  of  a  dike  and  by  dredging: 
and  (2)  to  ultimately  widen  this  channel  to  within  75  feet  of  a  straigli 
line  drawn  from  Fort  Norfolk  to  the  deep  water  off  Lambert  Point 
6,800  feet  of  which  is  the  proposed  warden  line,  making  a  channel  a 
least  700  feet  wide. 
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The  amount  expeDded  on  this  improvement  between  July  5, 1884,  ^,nd 
June  30, 1892,  was  $197,500,  from  which  resulted  a  channel  between 
Lambert  Point  and  Fort  Norfolk  700  feet  wide  and  25  feet  deep  at  ordi- 
nary low  water,  and  a  channel  of  the  same  depth  and  GOO  feet  wide  from 
deep  water  oflf  Lambert  Point  to  the  port  warden  line. 

The  desired  channel  was  secured  in  July,  1889,  and  the  project  of 
IvSSO  completed,  with  the  exception  of  the  dike.  Since  that  date  no 
dredging  has  been  done.  The  survey  of  1889  and  examinations  made 
iu  April,  1890,  and  May,  1891,  did  not  show  any  shoaling  of  the  dredged 
rhauueL  A  survey  made  in  May,  1892,  showed  a  shoaling  on  the  east- 
ern side  of  the  channel,  thought  not  to  be  due  to  natural  causes.  This 
can  only  be  determined  by  later  surveys,  but  it  is  not  x)robable  that  the 
dike  will  be  necessary  for  the  maintenance  of  the  channel.  The  amount 
e8tiinated  for  the  construction  of  this  dike  could  be  more  advanta- 
gwasly  expended  in  removing  the  shoal  in  front  of  and  below  the  piers 
at  Lambert  Point,  on  the  east  side  of  the  channel. 

There  were  no  expenditures  for  this  improvement  during  the  fiscal 
year  ending  June  30, 1893,  and  no  fiu-ther  appropriations  will  be  re- 
qnired  for  tbis  project  at  present. 

For  commercial  statistics  see  report  on  the  improvement  of  the  har- 
bor uf  Norfolk  and  its  sipproaches,  Virginia. 

APPROrRlATIONS, 

JolT5,l8g4 $50,000 

Aiigoit  5, 1888 137,500 

AQgMt  11.1888 10,000 

Total 197,500 

Money  statement. 

( Amonnt  (estimated)  reqnirod  for  completioii  of  existing  project $108, 000 

SnUmttUHl  in  oomplianne  with  requirements  of  sections  2  of  river  ttud 
(    lurbor  acts  of  1806  aud  1867. 


K3. 

IMPROVEMENT  OF  NANSEMOND  RIVER,  VIRGINIA. 

Tliis  river  is  one  of  the  important  tributaries  of  Hampton  Koads; 
^ir^Dia,  and  is  navigable  at  high  water  for  vessels  drawing  11  feet  as 
ftr  38  the  city  of  Suffolk,  16  miles  from  its  mouth. 

Five  railroads,  two  of  which  terminate  at  this  place,  put  this  city  in 
<iKiimiinication  with  the  Sonth  and  West,  and  two  lines  of  steamers  run 
ktween  it  and  Norfolk  and  Baltimore. 

In  1872,  before  any  improvement  was  undertaken,  the  navigable 
Awnel  of  the  Nansempnd  Kiver  was  5  feet  deep  at  low  water  and  was 
nocb  obstructed  by  wrecks,  snags,  etc. 

Between  1873  and  1878  the  Government  dredged  a  channel,  wherever 
nepwsary,  8  feet  deep  at  low  water  from  Suffolk  to  Hampton  Eoads,  fit 
a«wt  of  $37,000.  This  dejpth  not  proving  sufficient  to  meet  the  demands 
<^it«  growing  commerce,  in  obedience  to  the  requirements  of  the  river 
ad  barbor  act  of  August  6,  1886,  an  examination  and  survey  of  the 
nrtt  were  made  to  determine  what  other  improvement  was  necessary. 

The  plan  of  improvement  then  proposed  and  since  adopted  is  to 
^ffnxt  a  channel  not  less  than  100  feet  wide  at  bottom,  12  feet  deep  at 
i»an  low  water,  from  tlie  hejid  of  navigation  to  the  mouth  of  the  wcst- 
<^  brsuieh,  5.37  miles,  including  a  turning  basin  200  feet  square,  300 

BUG  03 84 
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feet  below  Suffolk  Bridge,  by  dredging  and  by  the  constrnction  of  spurs 
and  training  walls,  and  a  channel  of  like  depth  from  the  mouth  of  the 
western  branch  to  deep  water  at  Town  Point,  200  feet  wide  at  bottom 
at  its  upper  end  and  gradually  increafiing  to  at  least  400  feet  at  its 
lower  end,  etc.,  the  total  estimated  cost  being,  in  round  numbers, 
$152,000. 

The  amount  exx>ended  on  the  present  project  to  June  30, 1892,  was 
$8,625.83,  applied  to  dredging  a  channel  40  feet  wide  and  11  feet  deep 
at  ordinary  low  water  through  Suffolk  Shoal  and  to  repairs  to  dikes. 

Ten  thousand  dollars  was  appropriated  for  this  improvement  by  act 
of  September  19, 1890,  and  a  contract  was  made  with  the  Alabama 
Dredging  and  Jetty  Company,  of  Mobile,  Ala.,  to  do  the  required 
dredging,  the  work  to  be  completed  by  June  30, 1892.  The  contra<rt- 
ors  failed  to  commence  the  work  before  the  time  set  for  the  completion 
of  contract.  Upon  their  application  an  extension  of  sixty  days  to  the 
contract  time  was  granted,  and  on  a  second  application  a  further  exten- 
sion of  sixty  days  was  also  granted.  Dredging  was  commenced  in  July, 
1892,  and  the  contract  completed  in  October,  1892.  Forty-two  thousand 
and  twelve  cubic  yard«  of  material  were  removed  and  redeposited  on 
the  flats  in  Hampton  Beads  to  the  westward  of  the  mouth  of  the  river. 
A  channel  80  feet  wide  and  not  less  than  12  feet  deep  at  mean  low 
water  was  dredged  through  three  shoals  from  2  miles  to  3^  miles  belew 
Suffolk  Bridge. 

Ten  thousand  dollars  was  appropriated  for  this  improvement  by  act 
of  July  13, 1892,  and  a  contract  was  made  with  the  Bittenhouse  Moore 
Dredging  Company,  of  Mobile,  Ala.,. to  do  the  required  dredging,  the 
work  to  be  completed  by  April  30, 1894.  Under  this  contract  dredging 
was  commenced  in  March,  1893,  and  the  work  completed  in  May,  1893. 
Thirty-seven  thousand  four  hundred  and  fifty-eight  cubic  yards  of  ma- 
terial were  removed  and  re-deposited  as  in  the  previous  contract.  A 
channel  80  feet  wide  and  not  less  than  12  feet  deep  at  mean  low- water 
was  dredged  through  two  shoals  from  one-half  mile  to  2  miles  below 
Suffolk  Bridge  and  the  channel  through  Suffolk  Shoal  was  increased  in 
width  by  a  cut  1,375  feet  long  and  of  the  same  depth.  As  a  result  of  the 
year's  operations,  a  channel  80  feet  wide  and  not  less  than  12  feet  deep 
at  mean  low  water  has  been  secured  through  the  worst  of  the  shoals 
between  Suftoik  and  the  mouth  of  the  Western  Branch. 

There  was  expended  on  this  improvement  during  the  fiscal  year  end- 
ing June  30, 1893,  $21,342.89,  applied  to  payments  on  contracts,  ofiQce 
and  operating  expenses,  etc. 

APPROPRIATIONS. 

March  3, 1873 $15,000  !  August  U,  1888 $10,000 

March23,1874 10,000  1  September  19, 1890 10,000 

March  3,  1875 5,000  i  July  13,1892 10,000 

August  14,  1876 5,000 


June  18,1878 2,000  •  Total 67,000 

Money  Btateinent. 

July  1, 1892,  balance  unexpended $11,374. 17 

Amount  appropriated  by  act  approved  July  13,  1892 10, 000. 00 


21, 374. 17 
June  30, 1893,  amount  expended  during  fiscal  year 21, 342. 8^ 

July  1,  1893,  balance  unexpended 31. 3( 


< 


'Amount  Testimat^d)  required  for  completion  of  existing  project 122, 500. 0( 

Amount  tnat  can  be  profitably  expended  in  fiscal  year  ending  J  uBe  30, 1895    50, 000.  OC 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 
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Jhind  0/ propa9al9  far  dredging  Niims&mand  River,  Virginia,  opened  January  £6, 1893, 

fty  Liemt.  Edward  Burr,  Corps  of.  Enginiera. 


Xaaa  and  addreaa. 

Time. 

Number  and  kind  of 
machines. 

Daily 
amoont 
guaran- 
^teed. 

Price 

9a 

Commenoeb 

Complete. 

per 
cubic 
yard. 

•1 

AfikmVndgb^g  COr,  Wllmiiig- 

toB,  DeL 
H.  KColpappflr,  Portamoaili, 

Ta. 

,  KMMboqaaHoOTaDredging 
,    Co..  Mdkile,  Ala. 
C  P.  B»  BargwyB,;melmioiid, 

&  T^Cbler,  Norfolk.  Ta. 

KoT.l,  1893. 

10  days  after 
aigmngoon- 
traot 

Approval  of. 

OOdvvs  after 
Dotuloation. 
Dea31,1898. 

Apr.  80, 1804. 
Jan.  1,1894.. 

90daya 

Apr.  80, 1894. 

1  flnravDle  dredse.  •  • . 

Ott.ydff. 

25 

tt 
4 
% 

1  aooop  dredge 

1  olam-shell  dredge. 

1  dipper  dredge 

....do  •.••.•••.•..... 

600 
1,000 

300 
500 

28 
25 

281 

27» 

^Oiadttiooed  npon  also  raeetTing  oontraots  for  dredging  in  Chickahominy  Biver,  Virginia,  and 
Ukmi  Water  Boate  from  Norfolk  SariMr,  Virginia,  to  Albemarle  Sound,  North  Carolina. 


Told  of  flMh  bid,  $9,500. 


OOMMSRCIAI.  8TATI8TIC8. 


The  tbipments  on  thli  river  are  principally  farm  produots,  Inmber,  etc.  Fnll  sta- 
Mct  ooald  not  be  gotten  for  the  year  1891,  althongh  an  effort  was  made  to  do  ao. 
If  fUi  ahSpmente  of  the  lumber  had  been  f aruitthed  the  tonnage  would  have  shown 
■  iBcreieae  instead  of  a  decrease  for  1891. 

Jpprwimate  amount  of  freight  of  all  kinds  received  and  shipped  by  water. 

Tons. 

WW 109,900 

i^ 217,738 

«» 117,836 

»l 133,723 


K  4« 
DfPROVEMENT  OP  CHICKAHOMINY  RIVER,  VIRGINIA. 

This  river  is  one  of  the  principal  tributarieB  of  the  James  Hiver^  and 
>&arigable  at  high  water  for  vessels  drawing  12  feet  to  Biiin  Bar,  2^ 
«i]e8  below  Windsor  Shades.  The  latter  place  is  the  head  of  navigation^ 
^  is  25  miles  from  the  month  of  the  river. 

PreriooB  to  any  improvement  the  channel  from  Binn  Bar  to  Windsor 
Slu^des  was  obstmcted  by  several  shoals  with  a  depth  of  4  to  5  feet  at 
^  water,  and  the  entrance  to  the  river  was  obstrncted  by  a  bar. 

The  present  project  of  improvement  is  to  dredge  a  channel  from  100 
^  150  feet  wide  and  not  less  than  8  feet  deep  at  low  water  through  the 
AmIs  near  the  head  of  navigation,  and  a  channel  200  feet  wide  and  14 
^  15  feet  deep  at  low  water  through  the  bar  at  the  entrance.  The  rise 
«f  the  tide  is  about  3  feet. 

The  amonnt  expended  on  the  present  project  to  June  30, 1892,  was 
«3^13.69.  The  channel  through  the  bar  at  the  entrance  to  the  river 
|m  been  dredged  to  the  projected  dimensions.  An  examination  made 
i^  ianuary,  1891,  of  the  work  hitherto  done  showed  that  very  little 
^haling  had  taken  place  in  the  channels  dredged  since  1878,  the  worst 


1332      BEPOET   OP  THE   CHIEF   OP  ENGINEERS,  U.  8.  AEMY. 

shoals  being  those  near  Old  Fort.  These  shoals  and  those  between 
Binn  Bar  and  Windsor  Shades  have  since  been  dredged  to  a  depth  not 
less  than  8  feet  at  low  water  and  to  a  width  of  60  feet,  excepting  a  part 
of  Windsor  Shades  Bar,  where  the  width  is  only  40  feet. 

Five  thousand  dollars  was  appropriated  for  this  improvement  by  act 
of  July  13, 1892.  A  contract  was  entered  into  with  Chester  T.  Caler,  of 
!N^orfoik,  Ya.,  on  March  18, 1893,  to  do  the  required  dredging  at  23  cents 
per  cubic  yard  for  material  depiosited  on  shore  and  13  cents  per  cubic 
yard  for  material  deposited  by  dum^ung.  Work  under  this  contract  is 
to  be  commenced  before  March  1, 1894,  and  completed  by  April  30, 1894. 

There  was  expended  on  this  improvement  during  the  fiscal  year 
ending  June  30, 1893,  $15.02,  applied  to  office  expenses. 

▲PPROPBIATIONS. 


June  13, 1878 $5,000 

MarchS,  1879 1,000 

June  14,  1880 2,000 

MarchS,  1881 2,000 

Augu8t2,  1882 5,000 

Augusts,  1886 4,000 


August  11, 1888 $2,500 

Setttember  19,  1890 2,500 

July  13, 1892 5,000 

Total , 29,000 


Money  statement 

July  1, 1892,  balance  unexpended $187.31 

Amount  appropriated  by  act  approved  July  13, 1892 5, 000. 00 

5, 187. 31 

June  30, 1893,  amount  expended  during  fiscal  year 15. 02 

July  1,  1893,  balance  unexpended .- 5,172.29 

July  X,  1893,  amount  covered  by  uncompleted  eon  tracts 4, 700. 00 


July  1,  1893;  balance  available 


472.29 


Ahsiraot  ofpropoBahfor  dredging  Chickahominy  River,  Virginiaj  opened  January  $6, 1893, 

by  LietiL  Jidward  Burr,  Corps  of  Enginccre. 


Name  and  addruas. 

Time. 

Number  and   Irind 
of  machines. 

Dally 
amonnt 
guaran- 
teed. 

Price 

Ho. 

Commence. 

Complete. 

per 
coblo 
yard. 

*1 

Atlas   Dredcing    Co.,  Wil- 
mington, Ve\. 

H.  B.  Calpepi>er,  Portamoutb, 
Va. 

Kitteuhoiise  Mooro  Dredging 
Cu.,  Mobile,  Ala. 

C.   P.   E.   Burgwyn,  Bich- 

iDund,  Va. 
Chentcr  T.  Caler,  Norfolk, 

Va. 

Nov.l,  1803. 

On  signing 
contract. 

90  days  aftor 
approval  of 
contract. 

60  days  after 
notification. 

Mar.l.  1894. 

Apr.  30,1894. 
Jan.  1,  1894. 
GO  days 

Apr.  30,1894. 
.  •  •  •  do  ....... 

1 

]  irraDnle  dredire. . . . 

Cu.ydM. 

Cfeni9. 
35 

2 
t3 

4 

1  scoop  dredge 

1  clam-shell  dredge . 

1  dipper  dredge 

....do 

300 
500 

300 

33 
33 

5    :i3 

i      i23 

euo 

*  Measured  in  bucket  if  placed  direct  or  in  pcows  if  removed  in  them.  Conditioned  upim  also  receir- 
ing  contracts  for  dredging  in  Nnnnenxtnd  Eiver,  Virginia,  and  Inland  Water  Koute  fiRun  Norfolk 
Harbor,  Virginia,  to  Albemarle  Sound,  North  Carulina. 

t  Accepted. 

I  For  material  dumped. 

$  For  material  put  ashore. 


Total  of  each  bid,  $4,700, 
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COMMRRCIAL  STATISTICS. 

The  shipmenta  on  thu  river  are  principally  fann  products,  sawed  Inmber,  cord 
wood,  milroad  tiM,  etc.  The  receipts  are  agricnltural  implements,  fertilisers,  and 
levoond  merchandise.  It  has  not  been  possible  to  obtain  a  statement  of  the  amounts 
uf  the  rartous  articles  received  and  shipped,  "bnt  their  values  are  given  as  follows 
( approximately) : 

Shipments,  wood,  ties,  lamber,  etc $1,000,000 

Kectipts 150,000 


Ks. 

IMPROVEMENT  OF  APPOMATTOX  RIVER,  VIRGINIA. 

This  river  is  one  of  the  principal  tributaries  of  the  James  River,  into 
which  it  empties  at  City  Point,  Va.  It  is  navigable  as  far  as  the  city 
of  Petersburg,  Va.,  about  11  miles  from  its  mouth,  and  before  improve- 
ment had  a  tortuous  channel  obstructed  by  shoals,  over  which  there 
va8  about  6^  feet  of  water  at  high  tide. 

The  project  for  this  improvement  was  adopted  in  1870,  and  provided 
for  a  channel  00  feet  wide  at  bottom  and  12  feet  deep  at  ordinary  higli 
water.  As  subsequently  modified,  the  project  is  to  provide  a  channel 
fn>m  Petersburg  to  natural  deep  water  at  Point  of  llocks  80  feet  wide 
at  bottom  and  12  feet  deep  at  ordinary  high  water  by  dredging,  by 
ronfftmcting  regulating  and  contracting  works,  and  by  making  a  cut- 
**ff  called  Puddledock  Cut.  With  slight  modifications  of  details,  all 
oi»enitions  have  been  conducted  in  accordance  with  this  project. 

This  stream  is  subject  irregularly  to  freshets,  by  which  large  quanti- 
ties of  sand  are  brought  down  and  deposited  in  the  navigable  portion 
of  the  river.  The  currents  of  ordinary  stages  of  the  river  have  not 
raffieient  power  to  remove  the  shoals  thus  formed,  and  a  sum  of  $10,000 
per  annum  is  estimated  as  required  for  their  removal  by  dredging  and 
for  repairing  damages  to  contracting  and  regulating  works  by  freshets 
and  deterioration.  The  sums  appropriated  fbr  this  improvement  have, 
for  many  years,  been  but  little  in  excess  of  the  amount  required  for  the 
repairs  to  the  channel  and  the  works  already  constructed.  The  com- 
pletion of  the  x>ermanent  improvement  of  the  river  has  consequently 
dragged  beyond  all  reason,  and  the  apparent  cost  of  the  improvement 
has  been  much  in  excess  of  the  original  estimates,  while  the  actuiil 
amoont  expended  in  accordance  with  these  estimates  has  been  but  a 
Mnall  proportion  of  the  total  expenditures.  • 

The  amount  expended  by  the  United  States  on  this  improvement  to 
Jane  30, 1892,  was  $404,587.63. 

By  1875  a  channel  CO  feet  wide  and  12  feet  deep  at  ordinary  high 
water  had  been  secured  from  Petersburg  to  Point  of  Kocks  by  dredg- 
ing such  shoals  as  required  it  and  by  making  a  cut-ofi^"  called  Puddle- 
dock  Cut.  This  channel  was  subsequently  increased  in  width  to  80 
feet^  and  has  been  maintained  with  a  depth  of  11  to  12  feet  as  constantly 
10  possible  by  redredging  shoals  formed  by  freshets  and  by  construct- 
ing contracting  and  regulating  works. 

The  redredging  of  shoals  formed  by  winter  and  spring  freshets  was 
begnn  at  the  end  of  June,  1892.  At  Sunken  Island  one  cut  25  feet 
vide  and  350  feet  long  was  dredged  and  900  cubic  yards  of  material 
mnoved.  Below  the  mouth  of  the  South  Channel  two  cuts  were 
liedged  for  a  channel  width  of  40  feet  and  a  length  of  880  feet  and 
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5,100  cubic  yards  of  material  removed.  Above  OatliDg's  Landing,  in 
the  Soatb  Channel,  two  cuts  were  dredged  20  feet  wide,  one  cut  having 
a  length  of  800  feet  and  the  other  a  length  of  400  feet,  and  5,800  cubic 
yards  of  material  were  removed.  At  the  head  of  Puddledock  Out  and 
the  lower  end  of  the  Closure  Dike  two  cuts  were  dredged  for  a  channel 
width  of  40  feet  and  a  length  of  1,000  feet,  and  5,400  cubic  yards  of 
material  were  removed.  At  Magazine  Bend  two  cuts  were  dredged 
for  a  length  of  1,450  feet  and  a  third  cut  for  600  feet  of  this  distance, 
giving  a  channel  60  and  40  feet  wide.  Fourteen  thousand  one  hundred 
and  twenty-five  cubic  yard  s  of  material  were  removed.  Of  the  dredged 
material  19,525  cubic  yards  were  disposed  of  in  constructing  a  por- 
tion of  the  dam  at  the  Closure  Dike,  and  the  remaining  11,800  cubic 
yards  were  deposited  on  the  banks.  The  total  amount  dredged  was 
31,325  cubic  yards;  the  total  expense  for  dredging  was  $5,672.20,  and 
thQ  average  cost  per  cubic  yard  was  18.1  cents. 

The  brush  dikes  in  Magazine  Bend  were  refilled  with  brush  where 
required.  One  thousand  four'  hundred  and  seventy-five  linear  feet  of 
dike  were  refilled  with  275  cords  of  brush,  at  a  total  cost  of  $299.77 — an 
average  of  23.2  cents  per  foot  of  dike  and  $1.09  per  cord  of  brush. 

A  new  wale  piece  was  placed  on  the  Closure  Dike  for  a  length  of 
1,640  feet  where  the  top  of  the  sheet  piling  had  become  rotten.  Total 
cost,  $157.50,  or  9.6  cents  per  foot. 

A  dam  was  constructed  at  the  Closure  Dike  with  the  object  of  forc- 
ing a  greater  portion  of  the  freshet  fiow  through  Puddledock  Cut,  to 
assist  in  maintaining  the  depth  in  the  cut,  and  to  ei^adicate,  if  possible, 
one  of  the  causes  of  the  shoal  that  forms  in  this  locality  during  freshets. 
The  upper  part  of  this  dam  was  built  of  the  material  dredged  from 
shoals,  and  was  carried  above  extreme  freshet  high  water.  The  lower 
part  was  built  of  timber  crib  work  filled  with  gravel  and  stone,  and  was 
carried  to  about  4  feet  above  ordinary  high  water— ordinary  freshet 
height.  The  ends  of  the  gravel  dam  were  protected  by  timber  abut- 
ments. Nineteen  thousand  five  hundred  and  twenty-five  cubic  yards 
of  dredged  material  were  used  in  the  gravel  dam.  The  timber  dam  has 
a  length,  including  abutments,  of  1,243  feet,  and  cost  $6,311.24,  or  $5.08 
per  linear  foot.  This  includes  the  cost  of  rebuilding  350  feet  of  the 
dam,  which  was  damaged  by  afreshet  while  in  an  unfinished  state.  It 
also  includes  the  cost  of  the  brush  foundation  for  the  dam  and  brush 
protection  along  the  entire  face. 

The  freshets  of  the  past  winter  and  spring  caused  little  damage  to 
the  works  on  the  river,  but  partially  reformed  the  shoals  dredged  dur- 
ing the  year^  reducing  the  available  depth,  as  shown  by  an  examination 
made  in  the  latter  part  of  June,  1893,  to  about  10  feet  at  ordinary  high 
w^ater. 

The  expenditures  for  this  improvement  during  the  fiscal  year  ending 
June  30, 1893,  were  $11,961.50. 

Reference  is  made  to  special  reports  of  April  21*  and  June  8, 1893, 
copies  of  which  are  transmitted  herewith,  for  information  more  in  detail 
concerning  the  projects  for  this  improvement,  the  progress  made  on 
these  projects,  and  the  condition  of  the  river. 

During  the  year  a  revision  was  made  of  the  estimates  of  cost  for 
completing  the  permanent  improvement  of  the  river,  details  of  which 
will  be  found  in  the  report  of  June  8, 1893.  In  the  estimates  for  the 
fiscal  year  ending  June  30^  1895,  there  is  included  an  item  of  $10,0(K) 
for  maintenance  and  repairs  in  accordance  with  the  estimates  of  the 
Board  of  Engineers  of  1870. 

*  Not  printed. 


APPENDIX  K-^BEPORT  O^  LIEUTENANT  BUftR. 

APPROPRIATIONS. 


1385 


Virth  3^1871 $50,000 

Jm»«10.1872 40,000 

Mftrcb3,l873 30,000 

Juii©28,l«74 30,000 

M^reh3,187o 30,000 

A«>«iiiit  U,  1K7C 30,000 

Jaiirmi878 30,000 

Mwrh  3,1879 20,000 

JuAe  14,1380 20,000 


Marcli3,1881 $20,000 

August  2, 1882 35,000 

July  5, 1884 25,000 

August  6, 1886 18,750 

August  11, 1888 15,000 

September  19, 1890 .  15,000 

July  13^1892 15,080 

Total 423,830 


Money  itatemenU 

JnWl,  1892,  bftUnoe  unexpended $4,162.37 

Ajuount  approprUtad  by  act  approved  July  13, 1892 15, 080. 00 


Jme  30^  1893,  amount  expended  during  fiscal  year. 


July  1, 1893,  balance  unexpended  . . 
July  1, 1893,  outstanding  liabilities 


19, 242. 37 
11,961.50 

7, 280. 87 
751.92 


Jttly  1,1898, balance  available 6,528.95 

SS  .         It.' 

I  .inonnt  (estimated)  required  for  completion  of  existing  project 48, 090. 00 

'  F<ir  maintenance  and  repairs  duriu;^  tiscal  year  ending  Jnne  30, 1895. . .  10, 000. 00 

{  Anioant  that  can  be  profitably  exx^enued  in  fiscal  year  ending  June  30, 1895  58, 090. 00 
$obiiiitted  in  eomptinnce  with  requirements  of  sections  2  of  river  and 
I   barbor  aoU  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 


COMMERCIAL  STATISTICS. 
[Tnniished  by  Mr.  W.  E.  Morrision,  port  warden.] 

fUimettt  of  fmai^fr  and  tonnage  of  re9$eJa  and  value  of  freight  shipped  and  received  at 

Pctei'tiburg,  Va. 


Yfx  ending— 


645 
917 
080 
024 


MM 

Utt 

un 

im 

Wi :  893 

\itm :  053 

1«7 836 

1« 1  500 

,  » i  5W 

im ;  596 

l»l i  621 

.   l« I  627 

M3rl,U98 '  639 


I 


Yalae  of  treigl 

Connage. 

- 

• 

Shipped. 

Received. 

35,967 

$74,724 

$412, 642 

43,961 

70,154 

510,200 

46,070 

181,763 

569.876 

46.050 

106,458 

612, 472 

40,660 

230,508 

529. 786 

68,835 

102,063 

474,250 

63,160 

104.023 

304,425 

80,070 

143,673 

872, 112 

27.081 

132,072 

270,031 

29,229 

184.506 

828,256 

35,210 

425,887 

280,254 

40,034 

813,317 

330,780 

«S.068 

218,270 

227,452 

Total. 


$487,360 
508,363 
751, 630 
808,0.30 
760,294 
666.303 
409,348 
515, 765 
402.103 

507,852 
706. 141 
644,103 
445.722 


'€  amount  of  freight  of  all  kinds  received  and  shipped  hg  water. 


Tons. 

s, 30,626 

^ 26,121 

*<*• 21,693 

»l i .*....     26.275 

*» 25,218 
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revision  of  estimate  of  cost  of  improvement  of  appomattox 

river,  virginia, 

United  States  Engineer  Office, 

Norfolk^  Va.^  June  5, 1893. 

General:  I  have  the  honor  to  submit  herewith  for  approval  a  re- 
vision of  the  estimate  of  cost  for  continuing  the  improvement  of  the 
Api)omattox  Ki  ver,  Virginia.  In  this  connection  I  have  to  respectfully 
invite  your  attention  to  my  report  of  April  21, 1893,  upon  the  conditicui 
of  this  improvement.  In  this  report  will  be  found  a  concise  statement 
of  the  history  of  the  work,  together  with  the  project  as  modified  from 
its  original  form.  There  will  also  be  found  a  statement  of  the  amounts 
of  the  different  classes  of  work  done,  the  expenditures  therefor,  and  the 
results  accomplished  thereby. 

The  improvement  of  the  Appomattox  Eiver  was  assumed  by  the 
UniteAl  States  in  1871  by  the  appropriation  of  $50,000  for  commencing 
the  work.  The  project  for  the  improvement  was  prepared  by  a  board 
of  engineers  in  1870,  under  authority  of  an  examination  and  survey 
called  for  by  act  of  July  7, 1870.  The  plan  favored  by  the  board  was 
to  give  as  soon  as  possible  a  channel  60  feet  wide  at  the  bottom  ^nd  12 
feet  deep  at  ordinaiy  high  water,  avoiding  where  possible  abrupt  bends 
and  long  straight  reaches,  regulating  them  where  they  could  not  be 
avoided,  and  never  abandoning  the-  existing  channel  without  strong 
reasons.  A  large  amount  of  work  had,  however,  been  done  by  the  city 
of  Petersburg  for  the  improvement  of  the  river  and  the  board  deeme<l 
it  advisable  to  recommend  a  plan  that  would  utilize  to  much  of  this 
work  as  had  been  done  in  making  a  cut-off  thnmgh  Puddledock  firfarsh. 
The  project  of  the  board  did  not  include  the  completion  of  this  cut  to 
the  Old  South  Channel  and  the  reopening  of  that  channel  according  to 
the  plan  being  followed  by  the  city.  Before  active  operations  could  be 
commenced  by  the  United  States  the  city  had  carried  the  cut  through 
Puddledock  Marsh  much  beyond  the  point  approved  by  the  board, 
and  in  order  to  utilize  the  large  expenditure  of  the  city  on  this  work 
the  project  was  changed  so  as  to  include  the  completion  of  Puddledock 
Cut  and  the  consequent  reopening  of  the  Old  South  Channel.  Subse- 
quently the  width  of  the  proposed  channel  was  increased  to  80  feet,  a 
width  of  60  feet  having  been  found  to  be  insufficient.  The  project  as 
thus  modified  is  to  secure  a  cliannel  80  feet  wide  at  the  bottom  and  lii 
feet  deej)  at  ordinary  high  water  from  Petersburg  to  natural  deep  water 
at  Point  of  Eocks,  by  dredging,  by  constructing  regulating  and  con- 
tracting works  where  needed,  by  making  a  cut-off  called  Puddledock 
Cut,  and  by  reopening  the  Ola  South  Channel. 

With  some  slight  modifications  of  details  this  project  has  been  fol- 
lowed. The  channel  of  the  projected  width  and  depth  was  opened  from 
Petersburg  to  Point  of  Eocks  by  dredging  where  necessary.  This  chan- 
nel has  been  maintained  more  or  less  constantly  by  redredging  shoals 
formed  by  freshets  and  by  constructing  regulating  and  contracting 
works  where  required  by  excessive  curvature  or  width  of  the  natural 
channel. 

The  estimate  of  the  Board  of  Engineers  of  1870  included  an  item  of 
$10,000  annually  for  repairs  to  the  channel  and  the  banks.  The  esti- 
mates for  this  improvement  have  been  several  times  exhausted  and  re- 
vised. This  condition  of  affairs  has  resulted  from  the  omission  in  the 
annual  estimates  of  this  estimate  of  $10,000  for  repairs.  The  expendi- 
tures for  this  purpose  have  been  about  $200,000  for  the  twenty-two 
years  ending  June  30, 1893,  an  average  of  nearly  $10,000  per  annum. 
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Tbe  estimate  of  the  board  for  the  permanent  completion  of  the  work 
WQA  1307,600.  If  to  this  snm  had  been  added  $10,000  annually  for 
re[)air8  the  total  of  the  estimate  to  Jane  30,  1893,  would  have  been 
*.">H7,600.  The  sums  appropriated  for  this  improvement  amount  to 
14:^3,830,  leaving,  according  to  the  original  estimate,  a  balance  unap- 
propriated of  $103,770.  A  better  result  can  be  obtained  by  a  revision 
ot  the  entimates  upon  the  basis  of  the  work  remaining  to  be  done  to 
(*oiuplete  the  project,  particularly  as  the  project  upon  which  the  origi- 
nal estimate  was  based  has  been  modified  in  some  material  details. 

A  review  of  the  work  already  ac^complished  and  of  the  Condition  ol 
the  river  as  a  result  thereof  is  a  necessary  preliminary  to  a  discussion 
of  future  operations.  Of  the  expenditures  to  the  present  time  much 
the  larger  part  has  been  ap]>lied  to  the  original  dredging  of  the  chan- 
n<*),  to  the  redredging  of  shoals  formed  by  freshets,  and  to  repairs  and 
r(*newals  of  works,  plant,  etc.  The  remainder  has  been  applied  to 
works  of  x)ermaneut  improvement  which  now  cover  more  or  less  con- 
tiiiaoosly  6  miles  of  the  7|  miles  of  the  river  included  in  the  present 
project.  Tlie  general  character  of  these  works  and  their  relation  to  the 
uavigable  channel  is  shown  on  the  accompanying  map.  Their  effect  has 
been  in  all  cases  beneficial,  and  a  channel  depth  of  from  11  feet  to  12 
fi'et  at  ordinary  high  water  is  now  maintained  with  little  difficulty 
except  at  two  iioiuts,  in  Magazine  Bend  and  at  the  head  of  Puddledock 
Cut.  While  a  depth  of  from  11  feet  to  12  feet  is  maintained  at  other 
points,  it  is  not  in  all  cases  of  sufficient  width  or  so  located  that  the 
createst  benefit  is  obtained  from  it.  A  fiiller  description  of  the  chan- 
Be!  and  a  project  for  continuing  its  improvement  is  given  below,  begin- 
Qin);  at  Petersburg  Harbor  and  passing  downstream. 

Tbe  United  States  has  not  undertaken  the  improvement  of  Peters- 
borg  Harbor,  but  has,  with  one  exception,  confined  its  operations  to  the 
channel  leading  thereto.  No  estimate  is  therefore  made  attiiis  i^resent 
time  for  its  improvement. 

As  herein  referred  to,  Magazine  Bend  is  presumed  to  mean  that  por- 
tion of  tlie  river  from  the  lower  end  of  Lieutenant  Run  Bike  to  the 
bwer  end  of  Poor  Bun  Dike.  Its  principal  feature  is  the  abrupt  bend, 
^m  which  it  derives  its  name,  with  the  low  ground  included  within 
tbi«  bend.  The  chord  of  this  bend  is  the  location  of  **  Steins  Upper 
<'nt,''  a  cut-off  that  was  projected  and  partially  executed  before  the 
^'uited  States  assumed  the  improvement  of  the  river.  A  channel  of 
the  proposed  dimensions  has  always  been  difficult  of  maintenance  in 
thii*  reach,  due  partly  to  the  abrupt  curve  in  the  river  and  the  escape 
«f  a  |K>rtion  of  the  freshet  flow  across  the  low  neck  of  land,  and  partly 
to  the  change  at  Petersburg  in  the  character  of  the  Appomattox  River. 
Tlie  latter  cause  can  not  be  removed.  By  reopening  Steins  Upper  Cut 
tk<*  former  cause  is  removed  by  straightening  the  river.  The  proposed 
Aliening  of  this  cut  was  rejected  by  the  Board  of  Engineers  of  1870, 
vifi  has  since  been  reconsidered  on  several  occasions.  It  has  not  been 
wnsiilered  advisable  to  attempt  it  on  account  of  its  relatively  great 
^t  and  the  inadequacy  of  the  funds  available  for  the  work.  The 
tt»nditions  in  these  respects  remain  unchanged.  There  remains,  then, 
tfcf  alternative  adopted  by  the  Board,  the  improvement  of  the  bend  by 
•  toncave  jetty  or  training  wall.  The  improvement  of  this  reach  by 
tkt*  Q8e  of  wing  dams  on  both  banks  has  not  proved  successful.  The 
vin^  dams  failed  to  accomplish  the  desired  end,  and  those  on  the  con- 
<^ve  bank  failed  of  permanency.  A  portion  of  the  proposed  concave 
training  wall  waa  built  in  the  upper  part  of  the  bend  in  1891,  and  has 
given  good  results.    It  is  proposed  to  extend  tbia  wall  downstream 
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1,500  feet  to  opposite  the  lower  end  of  Poor  Run  Dike.  It  will  serve 
to  give  a  better  direction  to  the  currents,  will  protect  the  concave  bank 
from  erosion,  and,  with  the  assistance  of  wing  dams  on  the  convex  bank, 
will  contract  the  channel  to  a  width  of  140  feet,  the  greatest  practica- 
ble width  for  a  self-maintaining  channel  in  this  reach  of  the  river  as 
shown  by  experience.  This  training  wall,  and  others  proiK>sed  on  this 
project,  IB  designed  to  be  of  piles,  with  brush  filling,  as  used  on  thin 
river  and  on  the  James  Biver.  It  is  expected  that  at  the  apex  of  the 
curve  some  difficulty  will  be  experienced  with  this  form  of  construction 
on  account  of  the  rocky  character  of  the  bottom,  and  that  some  other 
form  will  have  to  be  adopted  for  that  portion  of  the  wall.  Allowance 
is  made  in  the  estimates  for  this  more  expensive  work.  It  is  also  pro- 
posed to  extend  Poor  Bun  Dike  200  feet  downstream  to  opiX)site  wing- 
dam  No.  1,  in  order  to  continue  the  contraction  of  the  channel  to  that 
point. 

The  reach  from  Poor  Bun  Dike  to  the  head  of  Puddledock  Cut  has 
been  improved  by  contraction  works  and  with  good  results  to  the  chan< 
nel.    Pages  Bar  has  been  obliterated.by  the  action  of  these  works,  and, 
excepting  at  the  lower  end  of  the  Closure  Dike,  a  channel  depth  of  12 
feet  and  over  is  maintained  nearly  throughout  this  reach.    The  cban< 
nel  has  not,  however,  a  sufficient  width,  and,  on  account  of  irregularitiej:^ 
in  its  position,  is  not  available  at  all  points  to  its  foil  width  and  depth. 
These  deficiencies  are  due  to  a  too  great  distance  between  the  contract* 
ing  wing  dams  and  to  an  excessive  width  at  some  points.    That  por- 
tion of  the  channel  between  wing  dams  18  and  20,  wh^re  the  excessive 
distance  between  wing  dams  has  been  corrected  by  the  construction  o* 
wings  on  their  channel  ends,  and  where  the  excessive  ch^inel  widtl 
has  been  reduced  to  140  feet  by  the  construction  of  a  training  wall  oi- 
the  concave  bank,  has  an  ample  width  and  depth.    It  is  proposed  tx 
produce  a  similar  condition  for  the  remainder  of  this  reach  by  con 
Btructing  wings  at  the  channel  ends  of  such  wing  dams  as  require  them 
and  by  building  training  walls  or  wing  dams,  where  necessary,  to  con 
ti-act  the  width  to  140  feet.    The  work  proposed  includes  the  construe 
tion  of  wings  90  feet  long  at  the  ends  of  wing  dams  1  to  14,  inclusive 
and  the  repair  of  the  wings  at  the  ends  of  others  of  the  wing  dams,  tin 
extension  of  Hares  Dike  250  feet  upstream  and  200  feet  downstrean^ 
and  the  extension  of  Joiners  Spring  Dike  800  feet  up-stream  and  l,20i 
feet  downstream. 

Puddledock  Gut  shows  a  gradual  shoaling,  but  still  has  a  channel  d 
ample  dimensions,  excepting  at  and  above  its  upper  end,  in  the  neighbor 
hood  of  the  Closure  Dike.  This  shoal  is  due  to  the  escape  of  a  portioi 
of  the  freshet  flow  over  the  Closure  Dike  into  the  old  channel  and  con 
stantly  reforms  during  freshets.  It  is  hox>ed  that  the  construction  cf 
a  dam,  now  nearly  completed,  for  retaining  in  the  channel  freshets  d 
average  height  and  forcing  their  flow  through  the  cut,  will  tend  in  x>ai1 
to  prevent  the  formation  of  this  shoal  and  assist  in  maintaining  the  deptl 
in  the  remainder  of  the  cut.  No  other  work  is  at  present  projected  for 
this  reach. 

The  South  Channel  has  been  contracted  throughout  its  length  b^ 
.wing  dams,  and  works  have  been  constructed  to  prevent  the  escape  i 
water  over  the  low  lands  into  the  old  channel.  These  works  havebeei 
beneficial  to  the  channel,  but  have  not  produced  the  full  effect  desire^ 
due  mainly  to  an  insufficient  contraction  of  the  channel.  An  examine 
tion  of  Puddledock  Cut,  in  which  the  conditions  of  flow  do  not  diff<r 
materially  from  those  existing  in  the  South  Channel,  and  of  such  pot- 
tions  of  the  South  Channel  as  have  a  satisfactory  cross  section,  alio^ 
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hat  a  width  of  from  170  feet  to  180  feet  is  all  that  this  reach  of  the 
iver  should  have,  whereas  the  present  channel  averages  from  230  to 
:30  feet  in  width.  It  is  proposed  to  contract  it  to  a  width  of  170  feet 
»y  a  training  wall  extending  2,200  feet  downstream  from  the  lower  end 
«f  Faddledock  Gat  and  by  wing  dams  from  the  end  of  this  training 
Tall  to  the  month  of  the  South  Channel.  Certain  small  items  of  work 
ire  also  necessary  to  close  breaks  in  works  that  prevent  the  escape  of 
he  water  into  the  old  channel. 

In  the  reach  firom  the  mouth  of  the  South  Channel  to  Point  of  Eocks 

here  have  never  been  any  works  of  permanent  improvement  with  the 

aception  of  a  dam  to  close  the  chute  behind  Sunken  Island.    This 

«aGh  has  an  excessive  width  in  that  portion  above  Sunken  Island  with 

onsequent  deficient  depths.    It  is  prox>osed  to  practically  continue  the 

kiuth  Channel  1,200  feet  downstream  by  a  training  wall  of  that  length 

rbich  will  serve  to  make  more  easy  the  confluence  of  the  water  of  the 

wo  channels  at  that  point.    Also  to  construct  another  training  wall, 

nmmencing  below  the  end  of  the  first,  to  contract  the  channel  to  a 

ridth  of  350  feet  down  to  the  head  of  Sunken  Island.    This  width  gives 

k  channel  of  satisfactory  dimensions  at  Sunken  Island. 

On  the  accompanying  map  are  shown  the  existing  works  for  the 

tiprovement  of  the  river  and  those  proposed  in  this  project.    These 

Toposed  works  wUl  improve  the  condition  of  the  navigable  channel 

nd  render  it  more  constant  and  easy  of  maintenance.     It  is  not 

apeeted  that  even  upon  the  completion  of  the  system  of  works  herein 

Topoeed  that  the  annual  charge  for  the  maintenance  of  this  channel 

Till  disappear.    The  existing  and  the  proposed  works  are  of  timber 

nd  only  semipermanent,  and  will  require  constant  repair  of  damages 

)f  freshets  and  deterioration.     The  channel  that  is  provided  is  for 

cdiiuuy  stages  of  the  river  and  is  subject  at  x>oints  to  changes  by 

Aoaling  during  freshets  frt>m  the  different  conditions  then  existing. 

i  is  not  possible  to  await  the  removal  of  these  shoals  by  the  slow  action 

4  the  relatively  small  tidal  currents  of  ordinary  stages,  and  resort 

ust  be  had  to  the  dredge  for  the  relief  of  the  commerce  of  the  river. 

Ihe  Board  of  Engineers  of  1870  recognized,  as  a  resultant  of  the  liability 

<the  Appomattox  River  to  freshets^  the  necessity  for  the  more  or  less 

<Mi8tant  use  of  the  dredge  to  maintain  the  artificial  channel.    Ten 

4oasand  dollars  per  annum,  the  amount  estimated  by  the  Board  for 

4is  purpose  and  for  repairs  to  works,  is  included  in  the  following 

^timates  as  necessary  annually,  in  addition  to  the  amounts  estimated 

u  required  to  complete  the  proposed  works.    While  the  construction 

4  the  proposed  works  will  reduce  the  annual  charges  for  the  redredging 

4  shoalB,  the  increasing  number  of  works  and  their  increasing  age 

^11  Increase  the  annual  cost  for  their  maintenance. 

Theestimate  of  cost  is  as  follows:  . 

«hff%B]i9  Bttid  I 

Extcmion  of  tninhig  wall,  1,500  feet  pile  and  brnsh  dike,  at  $4.50. .  $6, 760. 00 

Ezteoslon  of  Poor  Kan  Dike,  200  feet  pile  and  bnish  dike,  at  $3 600. 00 

Itecnbiug  Cliannel: 

£xt«iwioD  of  Hare's  Dike,  450  feet  pUe  and  bmsh  dike,  at  $3 1,350.00 

Extension  of  Joiner's  Spring  Dike,  2, 000  feet  pile  and  brash  di  ke,  at  $3  6, 000. 00 

Wing  dams  1-17, 1,310  feet  sheet-pUe  dams,  at  $3.50 4,585.00 

8kA  Channel: 

Training  wall,  2, 200  feet  pile  and  brush  dike,  at  $3 6, 600. 00 

nicBsion  of  Rnahmore's  Dike: 

30O  feet  pile  and  brash  dike,  at  $3 600.00 

44  wing  dams,  935  feet  sheet-pile  dams,  at  $3. 50 3, 225. 00 

1,910  feet  wattle  dams,  at  $1 1,910.00 

Minor  wo^  and  repabs 1,000.00 
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Sunken  Island  Channel : 

Training  walls,  3, 700  feet  pile  and  brash  dike,  at  $3 $1 

Total 4 

Add  for  engineering  and  contingencies  10  per  cent 

Aggregate : 

For  maintenance  and  repairs  during  year  ending  Juno  30,  180 i 

For  maintenance  and  repairs  daring  year  ending  June  30,  1895 


Aggregate , 

In  the  above  estimate  the  price  per  unit  for  the  different  cL 
work  includes  the  cost  of  the  necessary  mattress  protection- 
Very  respectfully,  your  obedient  servant, 

Edw.  Burr, 
First  Lieut  J  Corps  of  Engin 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers^  U.  8,  A. 

(Through  Col.  William  P.  Craighill,  Corps  of  Engineers,  Di 
Engineer,  Southeast  Division. 

[First  indoroenient.] 

XJ.  S.  Engineer  Office, 
Baltimore^  Md,,  June  15^  11 

Bespectfully  submitted  to  the  Chief  of  Engineers  and  reconim( 
for  approval.    If  the  amount  of  the  original  estimate  had  been  a 
ble  for  prompt  expenditure,  the  improvement  could  have  been  sal 
torily  completed  within  it.    It  was  always  understood  that  a 
sum  would  be  needed  annually  for  repairs.    This  need  for  repj 
not  a  peculiarity  of  works  of  river  and  harbor  improvement, 
equally  applicable  to  railwaj^s,  streets,  public  roads,  etc.    If  negh 
their  cost  increases,  and  to  execute  them  with  money  expected 
applied  to  the  original  improvement  tends  to  increase  its  appi 
cost. 

The  improvementof  the  Appomattox  Biver,  considering  all  its  ci 
stances,  has  been  a  very  successful  one.    It  is  only  necessary  in 
to  come  to  this  conclusion,  to  compare  its  condition  in  18G5  with 
of  1893.    Another  indication  of  the  truth  of  this  conclusion  is 
whereas  it  was  necessary  twenty  years  ago  to  dredge  continual 
very  little  annual  dredging  is  now  required. 

There  has  been  complaint  that  the  available  depth  is  not  g\ 
The  river  is  a  comparatively  small  one  and  great  depth  can  onl] 
secured  by  great  contraction  or  perpetual  dredging.    If  the  coni 
tion  is  carried  beyond  a  certain  limit,  the  width  of  the  channel  bec< 
so  small  as  to  be  an  impediment  to  the  use  of  large  vessels  for  na^ 
tion.    Continued  dredging  is  expensive  and  the  presence  of  dre4 
iu  a  narrow  channel  is  also  a  hindrance  to  navigation.    The  ratil  j^, 
system  of  improvement  for  a  small  river  like  this  is  therefore  the   ^ 
of  works  of  contraetion  such  as  will  give  a  reasonable  depth  and  wte  ^ 
of  channel,  with  the  occasional  use  of  the  dredge  to  a  limited  exi 
when  required.  p^ 

A  depth  Of  11  or  12  feet  at  high  water  can  be  easily  maintained    i! 
regulating  works  and  the  occasional  use  of  the  dredge.  Ci^^^J 

This  depth  seems  to  be  about  as  much  as  the  small  commerce  of 
I)ort  requires.  ,^ 

Wm.  p.  Cratghili,, 
CoUmelj  Corps  of  Etigineeri 


Eiif93 
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fPROVEMENT  OF  INLAND  WATER  ROUTE  FROM  NORFOLK,  VA.,  TO  AL- 
HKMARLE  SOUND,  NORTH  CAROLINA,  THROUGH  CURRITUCK  SOUND. 

This  water  route  is  one  of  the  most  important  links  in  the  chain  of 
laud  water  communication  along  the  Atlantic  coast.  It  connects 
besapeake  Bay  with  Albemarle  Sound,  and  is  composed  of  the  follow- 
j:  l^odies  of  water,  viz,  Elizabeth  River,  North  Landing  River,  Cur- 
tn(*k  Sound,  Goat)jok  Bay,  Korth  River,  and  the  Albemarle  and  Ghes- 
[leake  Canal.  With  the  exception  of  the  canal,  all  are  natural  water- 
ays,  and  previous  to  the  act  of  September  19, 1890,  which  contained 
u  item  of  $10,000  for  this  route,  these  waterways  had  been  separately 
iuWt  improvement. 

The  Elizabeth  River,  11.9  biiles  long,  was  under  improvement  be- 
voen  1873  and  1878.  At  a  cost  of  $40,180  a  channel  60  feet  wide  and 
t*e<*t  at  low  water  was  secured. 

The  North  Landing  River,  17  miles  long,  was  under  improvement 
»-tween  1879  and  1887.  At  a  cost  of  $4^,777.34  a  channel  80  fcQf  wide 
[id  9  feet  deep  was  secured. 

Currituck  Sound,  Coanjok  Bay,  and  Korth  River  Bar,  13^  miles,  were 
iider  improvement  between  1879  and  1890.  At  a  cost  of  $141,656.16 
rhaiinel  80  feet  wide  and  9  feet  deep  was  secured  through  the  sound, 
nd  a  channel  40  feet  wide  of  the  same  depth  through  the  bay  and  over 

0  bar. 

Before  any  improvement  was  undertaken  by  the  Government  there 
is  over  this  route  an  indifferent  channel  5  to  7  feet  deep  at  low 
Iter,  the  navigation  of  which  was  obstructed  by  overhanging  growth, 
•.i^H,  and  sharp  bends  in  all  the  rivers.  The  project  adopted  for  the 
nprovement  was  to  secure  a  channel  80  feet  wide  and  9  feet  deep  at 
•\»-  water  over  the  entire  route,  about  68  miles,  by  dredging,  by  remov- 
r::  «)b(ttructions,  and  by  con&tructing  a  dike. 

Steady  progress  is  making  toward  securing  the  projected  channel, 
11(1  at  present  the  regular  steamboat  lines  running  between  Korth 
.irolina  ports  and  Norfolk  and  Baltimore  employ  vessels  whose  niaxi- 
iitm  dimensions  are:  Length,  190  feet^  width,  25.2  feet;  draft,  8  feet, 
I  <i  tonnage,  421  tons. 

Tlie  amount  expended  on  this  improvement  to  June  30, 1892,  including 
I**  cost  of  the  several  separate  items  as  noted  above,  was  $243,832.28. 
M  lutlin^  also  the  expenditures  to  June  30, 1892,  for  logging  operations 

1  the  North  Landing  River,  in  addition  to  the  above  items,  $3,057.35, 
It*  total  expenditures  on  this  route  to  that  date  are  $246,889.63. 

Nine  thousand  dollars  was  appropriated  for  this  improvement  by  act 
I*  July  13, 1892.  A  contract  was  entered  into  on  March  18, 1893,  with 
li«*ster  T.  Caler,  of  Norfolk,  Va.,  to  do  the  work  at  13  J  cents  i)er  cubic 
mi,  tor  dredging  in  North  River,  and  29  cents  per  cubic  yard  for 
i^uljniig  on  North  River  Bar.  The  work  is  to' be  commenced  before 
inuary  15, 1894,  and  to  be  completed  by  April  30,  1894. 
The  amount  expended  on  this  improvement  during  the  fiscal  year 
Mling  June  30, 1893,  was  $38.83,  applied  to  ofiice  expenses,  reading 
(it*  gauges,  etc. 

▲PPROPKIATIONS. 

?r*M>nth  Branch,  Ehzabetb  IMvcr,  Virginia: 

March  3, 1873 $15,000 

Jnne23.  1S71 10,000 

March  3, 1875 5,000 

Aagniit  14, 1876 5,000 

JonelS,  VnS : 5,000 
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For  North  Landing  River,  Virginia  and  North  Carolina: 

March  3, 1879 $25.00 

June  14,1880 15.0(1 

March  3, 1881 7,5(1 

Angust  2. 1882 8,  DC 

For  Currituok  Soand,  Coai^ok  Bay,  and  North  River  Bar,  North  Carolina : 

June  18, 1878 , 20.00 

March  3, 1879 2>,00 

June  14, 1880 25,00 

March  3, 1881 30,  (Xi 

August  2,  1882 20,011 

July  5, 1884 5,00 

Augusts,  1886 10,00 

Angust  11, 1888 7,50 

For  inland  water  route,  etc. : 

Septemher  19,  1890 10,00 

July  18, 1892 9,00 

Total 257,00 

Mimey  itatemenU 

fnly  1,  }892,  balance  unexpended $738.,^ 

Amount  appropriated  by  act  approved  July  13, 1892 9, 000.  C 


June  30, 1893,  amount  expended  during  fiscal  year. 


5f,  l«fo*  *] 

38. 


July  1, 1893,  balance  unexpended 9,699. 

July  1, 1893,  amount  covered  by  uncompleted  contracts 8^  800.  ( 


July  1, 1893,  balance  available 


899.' 


'Amount  (estimated)  required  for  completion  of  existing  project 49, 667.  ( 

J  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1895    49, 667.  ( 
^  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 


Abstract  of  proposals  for  dredging  in  inland  water  route  from  Norfolk,  Fa.,  to  Alhemar 
Sound,  North  Carolina,  through  Currituok  Sound,  opened  January  166,  2S9S,  by 
Edward  Burr,  Corps  of  Engineers. 


No. 


•1 
2 

8 
14 


Name  snd  address. 


Atlas    Drodf^ng    Co..) 
Wilmingtou,  Del.       > 

HitteDboane  Moore 
DredgiufT  Co.,  Mobile, 
Ala. 

C.  P.  E.  Burgwyn,  Bicb> 
moud,  Va. 

Cbester  T.  Caler,  Nor-> 
folk.  Va.  \ 


Time. 


Commence. 


Kov.  1,1893 

r5  montbsi 
aft«r    tkp- 
proYal  of| 
contract. 

[00  days  af- 
ter notifl-! 
cation. 

Jan.  15, 1804 


Complete. 


Apr.  80, 1804 
00  days 


ynmber  and 

kind  of 

machines. 


affrapple> 
(    dredge.    > 

a  clamabeU) 
}    drege.       J 

Apr.30,X8Mf  jlil^"} 


...do 


.do 


Daily 
amonnt 

gnar- 
an  teed. 


(hLifds, 


{ 


600 


800 

800 
800 


Price 

per 

cubio 

yard. 


25 
40 

28 
35 

74 


Iforth 
North 


Ketth 
North 


Korth 
North 
Bar. 
North 
North 


Riv4 

Riv( 
Kiv 

RiTI 

Rivi 
Ki 


Total  of  each  bid,  $8,800. 

*Conditioned  nnon  alno  reoeiTing  contracts  for  dredging  in  Nansemond  Birer,  Yiiginia,  and  Chk 
ahominy  Riyer,  Virginia. 
tAccepted« 


1 
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COmnERCIAL  STATISTICS. 

(PMb  records  of  Altieinarle  and  ChoMpeake  Canal  Company.] 

,  dcM,  amd  tounage  of  vesseU  pa$Hng  through  ike  inland  water  route  from  Nor^ 
folk,  Va,f  to  Albemarle  Sound,  North  Carolina. 


ondinc— 


1 

I  I— 

I-OT 
1 


Steamers. 


2,970 
3.271 
8,369 
3,882 
4,066 

4,160 
4,068 
4,061 
4,026 


Sohoon- 
era. 


1,050 
1,062 
i;  216 
1,862 
1,638 

1,600 
1,804 
1,817 
1,077 


Bargee. 


638 
649 
568 

861 


878 
1,000 
1,150 
1,100 


Light- 
ers. 


133 
65 
49 
44 
88 

67 

113 

62 

82 


Sloops. 


804 

178 
181 
265 
862 

446 
304 
320 

281 


Bafta. 


181 
244 
297 
878 
852 

886 
860 


350 


Tonnage. 


836,737 
858,111 
436,745 
445,237 

464.960 
466,442 

467, 113 
440,^819 


Approximate  amount  of  all  kinds  of  freight  paering  through  this  route.  * 

Tons. 

W 335,758 

^•<** 372,617 

*«' 403,111 

-»l 328,609 

^•rJ 281,542 


K7. 

HrROVEMENT    OP   NORTH    LANDING   RIVER,    VIRGDOA   AND   NORTH 

CAROLINA. 

This  rhrer  forms  one  of  the  links  of  the  <' inland  water  rente  fh)m 
M»rfolk.  Ya.,  to  Albemarle  Sonud,  North  Carolina,  through  Gurritnck 
^mud,'' described  above. 

liefore  improvement  the  navigation  of  this  river  was  obstructed  by 
htials,  over  which  the  depth  was  6  feet  at  low  water,  by  snags,  and  by 
harp  bends. 

The  plan  of  improvement  adopted  in  1879  was  to  secure  a  channel  80 
^et  wide  and  9  feet  deep  at  low  water  by  dredging  shoals  and  remov- 
\^  bendB  and  obstructions,  from  North  Landing  Bridge  to  Ferraby 
^land  in  Onrritnck  Sound,  a  distance  of  17  miles. 

This  channel  was  obtained  and  the  project  completed  June  30, 1884, 
t  a  cost  of  $49,777.34.  Since  that  time  $3,057.35  has  been  expended 
n  this  river  in  removing  sunken  logs,  which  have  been  detached  from 
ii88inK  rafts,  making  the  total  expenditures  on  this  improvement  to 
une  30,  1892,  $52,834.69. 

The  river  was  again  cleared  of  sunken  logs  in  August  and  Set)tem- 
«*r,  189^  these  obstructions  having  by  that  time  b^ome  troublesome 
»  navigiition.  Twelve  miles  of  the  river  were  covered  by  these 
|)«-ration8  and  there  were  removed  624  sawlogs,  25  stumps,  6  trees, 
nd  3  piles. 

The  method  adopted  for  rafting  logs  in  these  waters  is  very  fkulty, 
'•^alting  in  a  considerable  loss  of  logs  to  the  owners  and  a  material 
tKHtruction  to  navigation  on  this  river  and  the  connecting  portions  of 
le  *'  inland  water  route,"  by  decreasing  the  available  navigable  depth 
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by  at  least  1  foot  and  by  remaining  a  menace  to  the  hulls  and  the  pro 
pollers  of  passing  vessels.  It  is  to  be  regretted  that  no  means  arc 
available  for  controlling  this  traffic. 

There  was  expended  on  this  improvement  during  the  fiscal  year  end 
ing  June  30, 1893,  (1,152.50,  applied  as  noted  above.  The  only  opera 
tions  contemplated  for  the  present  are  the  removal  of  sunken  obstruc 
tious  from  time  to  time.  The  balance  on  hand  will  suffice  for  this  pur 
pose  and  no  further  appropriation  is  needed. 

For  commercial  statistics,  see  report  on  improvement  of  ^Mnlauc 
water  route,"  etc, 

APPROPRIATIONS. 

March  3, 1879 $25,00C 

Jnii©  14,1880 15,<XK 

March  3, 1881 '. 7,5jH 

August  2,  1882 8,(XiC 


Total 55,50( 

Money  statement, 

July  1, 1892,  balance nnexpended $2,665.31 

June  30,  1893,  amount  expended  during  liscal  year 1, 152. 5(' 


July  1^  1893,  balance  unozpeuded *. 1,512.81 


K8. 

REMOVAL  OF  SUNKEN  VESSELS  OR  CRAFT  OBSTRUCTING  OR  EKDAN- 

GERING  NAVIGATION. 

Wrecks  of  schooners  LulUy  Edith  Berwindy  and  MaryE.  H.  O.  Dow. — 
The  three-masted  schooner  Lulu  went  ashore  on  the  Horseshoe,  Cliesa 
peake  Bay,  ENE.  2^  miles  from  Thimble  Shoal  Light.  She  was  built 
in  1873  at  Wattleboro,  Me.,  and  her  dimensions  are:  Length,  136  feet; 
beam,  32  feet;  depth.  15  feet;  registered  tonnage,  451  tons;  is  built  ol 
wood  and  when  ^vTecked  was  laden  with  coal. 

The  foor-masted  schooner  Edith  Berwind  went  ashore  on  Nantilu 
Shoal,  Gape  Charles,  Virginia,  4f  miles  SS W.  from  Cape  Charles  Liprbt 
and  l|  miles  E.  of  Nautilus  Shoal  Buoy  No.  2.  She  was  built  in  18811 
at  Coopers  Point,  New  Jersey, and  her  dimensions  are:  Length,  177  feet 
beam,  39  feet;  depth,  16  feet;  registered  tonnage,  815  tons;  is  built  oi 
wood  and  when  wrecked  was  laden  with  phosphate  rock. 

The  four-masted  schooner  Mary  E.  H,  O.  J)ow  went  ashore  on  the 
Outer  Middle  Ground,  Cape  Charles,  Virginia,  1  mile  SK.  of  Middle 
Ground  Buoy  No.  4.  She  was  built  in  1892  at  Bath,  Me.,  and  her  diuien 
sions  are:  Length,  203  feet;  beam,  33  feet;  depth,  19  feet;  registered 
tonnage,  1,138  tons;  is  built  of  wood  and  when  wrecked  was  ladei 
with  coal. 

These  three  wrecks  were  reported  as  obstructing  and  endangering 
navigation,  and,  when  it  became  evident  that  their  owners  did  not 
intend  to  remove  them,  a  project  for  their  removal  at  a  cost  (estimated) 
of  $1,500  for  the  Lulu,  $3,000  for  the  Edith  Berwind,  and  $2,500  for  the 
Mary  E,  H.  O.  Dow^  was  submitted  for  approval  and  their  remova 
authorized.  The  thirty  days'  notice  required  by  law  was  published  on 
May  6, 1893,  and  proposals  for  removing  the  three  wrecks  were  opened 
on  June  6, 1893. 
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A  contract  was  entered  into  on  Jane  19, 1893,  with  the  lowest  bidder, 
W.  H.  French,  of  Norfolk,  Va.,  for  their  removal  at  a  cost  of  $1,500  for 
rb.*  Luluj  $1,700  for  the  Edith  Berwind,  and  $1,800  for  the  Mary  E.  H. 
fi  I^ow.  The  work  is  to  be  commenced  by  July  1, 1893,  and  completed 
If  August  31, 1893. 

•S  ract  of  fr^po%aU  for  removing  wreck$  of  Bohooncra  LulUf  Edith  Berwind,  and  Mary 
E.  H.  G,  JJow,  opened  June  6, 189S,  hy  Lieut,  Edward  Burr,  Corps  of  Engineers. 


Name  and  address. 


t"k«ri«a  W.  Johnston  and  Enoch  Townscnd,  Somers 

Point.  K.  J 

:    W.  H.  Frenrh.  Norfolk,  Va 

:    M^rrit  Wrecking  Organisation,  Norfolk,  Va 

I    t  hafimaa  Derrick  and  Wrecking  Co.,  New  York,  N.  Y  . 
'    «'«iiinMcE.  Grant  Cbarleston,S.C 


Lnln. 


$4,150 
tl.SOO 


Edith 
Berwind. 


$5,9fi5 
1,700 


Mary  E. 
H.  Or.  Dow. 


$3,230 
1,800 


TotaL 


$12,345 

5,000 

11,000 

36, 875 

12, 000 


'i:  IMU 1/  Mdiler  be  permitted  to  retain  sncli  portion  of  wreck  as  may  be  saved. 


K  g. 

IfKTJMTKARY  EXAMINATION  OF  HARBOR  AT  PETERSBURG  AND  APPO- 
M  VTTOX  RIVER,  VIRGINIA,  FOR  DIVERSION  OF  WATERS  TO  OLD  NORTH 
CHANNEL  ABOVE  CITY. 

[Printed  in  House  Ex.  Doo.  No.  113,  Fifty-second  Congress,  second  session.] 

Office  op  the  Chief  of  Engineers, 

United  States  Army, 
Washington^  D.  0.,  December  5, 1892. 

?ib:  I  have  the  honor  to  submit  herewith  a  copy  of  report,  dated 
i  ^..l)er  8, 1892,  by  Lieut.  Edward  Burr,  Corps  of  Engineers,  of  the 
r«idts  of  preliminary  examination  of  harbor  at  Petersburg  and  Appo- 
tiMitox  Biver,  for  diversion  of  waters  to  Old  North  Channel  above  city, 
Difele  to  comply  with  provisions  of  the  river  and  harbor  act  approved 
Jilvia,  1892. 

i  roncur  in  the  views  expressed  by  the  local  and  division  engineers 
tJat  the  river  is  not  worthy  of  improvement  by  the  General  Govem- 
iittt  in  the  manner  mentioned  in  the  act. 

Very  respectfully,  your  obedient  servant, 

Thos.  Lincoln  Casey, 
Brig.  Gen.y  Chief  of  Engineers. 
Hon.  S»  B.  Elkins, 

Secretary  of  War. 


sepobt  of  lieut.  edward  burr,  corps  op  engineers. 

United  States  Engineer  Office, 

Norfolk,  Va.,  October  8,  1892. 

General:  I  have  the  honor  to  transmit  herewith  a  report  of  an 
.^afflination  and  survey  of  harbor  at  Petersburg  and  Appomattox 

KNG  93 85 
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Eiver,  Yirginia,  for  diversion  of  waters  to  Old  North  Channel  above  city 
assigned  to  me  by  Department  letter  of  Jnly  14, 1892. 

•  •••••• 

Very  respectfully,  yonr  obedient  servant, 

Edw.  Bubb, 
First  Lieuty  Corps  of  Engineers, 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  UngineerSy  U.  S.  A. 

(Through  Col.  William  P.  Craighill,  Corps  of  Engineers,  Divisioi 
Engineer,  Southeast  Division.) 

[Tirst  indorsement.] 

U.  S.  Engineer  Office, 

Baltimore^  Md.^  October  11^  1892. 

Bespectfnlly  submitted  to  the  Chief  of  Engineers. 

My  opinion  on  this  subject  was  given  in  some  detail  several  yean 
ago.  (See  pp.  955,  956,  Annual  Beport  of  Chief  of  Engineers,  1889 
Partn.) 

I  concur  in  the  conclusions  of  Lieutenant  Burr  in  his  report  of  Octobei 
8, 1892.  In  view  of  the  present  as  well  as  the  prospective  needs  d 
commerce,  so  far  as  I  can  foresee  them,  I  am  unable  to  consider  th( 
diversion  scheme  for  the  Appomattox  as  required,  and  I  therefore  say 
in  the  words  of  the  law,  that  the  stream  is  not  worthy  of  improvemeul 
by  the  General  Government  in  that  way.  j 

Wm.  p.  Cbaighill,  I 

Colonely  Corps  of  Engineers. 


bepobt  of  lieut.  edwabd  bubb,  gobps  of  enoineebs. 

United  States  Engineeb  Office, 

yorfolkj  Fa.,  October  8, 1892. 

Genebal:  In  compliance  with  the  provisions  of  the  river  and  h 
bor  act  of  July  13, 1892, 1  have  the  honor  to  submit  the  following  re^ 
of  an  examination  and  survey  of  ^^  harbor  at  Petersburg  and  Appom 
tox  Eiver.  Virginia,  for  diversion  of  waters  to  Old  North  Channel  abol 
city,^  witn  estimate  of  cost. 

This  project  has  previously  been  the  subject  of  two  reports.  The  fi 
was  made  in  1882  by  Captain  Turtle,  Corps  of  Engineers,  II.  S.  Arm; 
and  is  to  be  found  in  the  Annual  Beport  of  the  Chief  of  Engineers 
1882,  Part  I,  p.  907  et  seq.  The  second  was  by  Lieutenant  Fiebeger,  Cor  f 
of  Engineers,  TJ.  S.  Army,  and  is  given  in  the  Annual  Beport  of  tl 
Chief  of  Engineers,  TJ.  S.  Army,  for  1889,  Part  II,  p.  955  et  seq.  Boil 
reports  had  the  indorsement  of  Colonel  Craighill,  Corps  of  Engineer 
U.  S.  Army,  and  were  based  upon  surveys  made  under  the  direction  q 
Captain  Turtle  in  1881-'82. 

The  Appomattox  Eivermay  be  divided  into  two  parts  having  distine 
and  different  characteristics.  The  lower  and  navigable  portion  isi 
tidal  stream  having  the  characteristics  common  to  all  such  streams  H 
the  lowlands  of  this  section,  aad  extends  from  the  mouth  at  City  Poii 
to  Petersburg,  a  distance  of  11^  mUes,  7|  miles  of  which  have  beo 
under  improvement.  Above  Petersburg  the  river  is  nontidal,  and  ii9 
navigable.    Both  sections  are  subject  to  sudden  freshets,  which  ari« 
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m  the  npper  part  of  the  stream.  These  freshets  bring  down  from  the 
:pper  part  of  the  stream  large  quantities  of  sand,  which  is  deposited 
.u  the  harbor  of  Petersburg  and  as  shoals  in  the  channel  where  the 
Y«']4K*ity  of  the  current  is  from  any  cause  slackened.  The  wharves  in 
ihe  city  of  Petersburg  and  the  lowlands  bordering  the  river  are  subject 
to  overflow  during  freshets. 

To  avert  this  shoaling  of  the  harbor  and  channel  and  the  flooding  of 
the  wharves  with  each  recurring  freshet  is  the  object  of  the  projwsed 
•liversion  from  the  navigable  channel  of  the  flow  from  the  upper  river. 
It  is  proposed  to  convert  the  navigable  channel  into  a  purely  tidal 
^rream  by  carrying  the  nontidal  flow  in  a  separate  artificial  channel, 
•itverting  it  from  the  present  channel  above  Pocahontas  Bridge  and 
f-uptying  it  some  2^  miles  below  into  the  old  channel,  whence  it  will 
:'mI  its  way  into  the  navigable  channel  at  natural  deep  water  at  Point 
•if  Rocks. 

In  so  far  as  concerns  the  flooding  of  the  city  wharves  and  the  river 
Uittom,  this  report  has  nothing  to  do.  The  flooding  is  due  essentially 
:o  natural  causes,  and  is  one  of  the  dangers  to  which  all  property 
-•cated  on  the  banks  of  freshet  streams  is  subject.  Such  constructions 
Hi  have  been  placed  in  the  stream  for  its  improvement  and  which  rise 
rtnly  to  the  level  of  tidal  high  water  can  have  but  little,  if  any,  influ- 
»nre  upon  the  height  of  a  freshet  which  tops  them  from  10  to  14  feet. 
Fe  project  will  therefore  be  considered  only  in  its  relation  to  the  main- 
triiance  of  the  harbor  and  the  navigable  channel  leading  thereto. 

A  complete  survey  was  made  in  1881-'82  of  the  ground  covered  by  this 
I'^gect*  The  reports  of  Captain  Turtle  and  Lieutenant  Fiebeger  were 
rsi^d  upon  this  survey,  and  no  further  survey  will  be  needed  for  the 
virfioses  of  this  report,  as  the  conditions  remain  unchanged.  Such 
':aps  as  may  be  necessary  in  the  consideration  of  the  subject  will  be 
'aufl  with  the  report  of  Lieutenant  Fiebeger,  referred  to  above. 

From  an  engineering  standpoint  the  project  is  practicable  and  ofters 
vi  iiecaliar  difficulties.  It  consists  in  the  excavation  of  an  artificial 
Hunnel,  the  construction  of  a  dam  to  direct  the  waiter  into  this  chan- 
>l  and  an  embankment  to  retain  it  therein,  and  the  construction  of 
xidjres  to  carry  wagon  roads  and  railroads  across  the  proposed  new 
^annel*  The  artificial  channel  naturally  begins  above  Pocahontas 
^r;<ige,  follows  the  low  ground  back  of  Pocahontas  Hill  and  through 
t:«  Roslyn  Meadows,  and  ends  in  the  old  channel  at  the  head  of  Pud- 
O^ock  Gut  The  embankment  lies  between  the  present  and  the  pro- 
)u*ed  channel,  being  so  placed  as  to  permit  of  the  economical  use  of  the 
Oravated  material  in  its  construction  and  to  permit  of  a  sufficient 
at«ral  spread  of  freshets  over  the  adjacent  low  grounds.  The  location 
It  the  dam  would  be  at  Pocahontas  Bridge. 

<  ^aptain  Turtle  mentions  plans  for  both  complete  and  partial  closures 
<f  the  river  at  the  dam,  the  latter  being  such  as  to  permit  at  will  the 
pi<«(age  through  the  dam  of  more  or  less  water  for  the  purpose  of  flush- 
hz  the  tidal  harbor.  As  explained  by  him,  the  plan  for  partial  closure 
ift  fanlty.  The  passage  of  water  at  freshet  stages  would  defeat  the 
c^^jeet  of  the  improvement,  and  any  gates  placed  low  enough  to  pass 
Vifer  at  ordinary  stages  would  be  speedily  blocked  by  the  deposition 
In  rrc99het«  of  sediment  in  the  dead  water  above  the  dam,  to  be  carried 
it>»  the  harbor  by  the  opening  of  the  gates.  Complete  closure  is  not 
fnly  better,  but  simpler. 

This  i»  provided  for  by  Lieutenant  Fiebeger,  whose  plan  also  provides 
f'ccarrying  off  with  safety  a  freshet  equal  to  that  of  June,  1889,  which 
exceeded  by  more  than  6  feet  any  previous  freshet.    Since  there  have 
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been  no  material  changes  in  either  the  ground  or  freshet  conditions 
subsequent  to  the  date  of  .Lieutenant  Fiebeger's  report,  his  plans  and 
estimates  are  accepted  for  this  present  report  and  reference  is  made  to 

his  report  for  their  details. 

•  •  •  •  •  •  • 

The  elements  of  this  scheme  are  an  artificial  channel  and  a  dam  to 
divert  a  stream  subject  to  sudden  freshets  with  an  embankment  to 
subsequently  restrain  it,  all  of  which  are  liable  to  material  damage 
from  washing  and  filling  if  left  in  an  unfinished  state. 

To  carry  out  this  improvement  economically  and  successfully  the 
entire  amount  should  be  available  before  the  work  is  commenced. 

•  •  •  •  •  •  # 

The  Appomattox  Eiver  has  been  under  improvement  by  the  Govern- 
ment since  1870.  The  plan  of  improvement  calls  for  12  feet  depth  at 
tidal  high  water.  The  amount  expended  by  the  Government  to  June 
30, 1892,  is  $404,832.73;  with  this  amount  permanent  improvement  has 
been  made  for  6  miles  of  the^  7f  miles  requiring  attention,  and  tem- 
porary relief  has  been  furnished  to  navigation  by  dredging  shoals 
after  freshets.  The  betterment  of  the  channel  for  this  6  miles  is  per- 
manent, and  except  at  one  point — at  Swans  Island,  where  permanent 
relief  can  only  be  had  by  a  rectification  of  the  channel — ^very  little 
attention  is  necessary  except  to  repair  contraction  works,  which  are  of 
timber  and  only  semipermanent.  With  the  extension  of  these  works 
over  the  entire  7f  miles,  it  is  thought  that  the  channel  will  practically 
be  self-maintaining  except  at  the  point  mentioned. 

•  •  •  •  •  •  • 

The  effect  of  the  diversion  project  would  be  to  convert  the  navigable 
portion  of  the  river  into  a  tidal  basin  with  no  freshet  flow  save  that 
from  its  immediate  surroundings  and  the  backwater  from  the  diverted 
channel.  Dredged  channels  in  tidal  streams  are  not  always  self-main- 
taining, and  probably  would  not  be  so  on  this  stream,  although  the 
amount  of  dredging  in  the  channel  would  be  less  if  the  freshet  water 
were  diverted.  The  repairs  necessary  to  the  present  contraction  works 
and  a  small  amount  of  dredging,  besides  the  repairs  to  the  diversion 
works,  would  be  an  annual  expense.  The  estimated  expense  of  main- 
taining the  present  channel  is  less  than  the  interest  at  3  per  cent  on 
the  estimated  cost  of  the  diversion  works,  ignoring  the  subsequent 
annual  expense  of  maintaining  them  and  the  tidal  channel  and  con 
traction  works. 

Considering  the  present  and  prospective  condition  of  the  river  an^ 
the  relative  cost  of  the  two  improvements,  the  project  for  diverting  th^ 
waters  of  the  Appomattox  Biver  to  the  old  north  channel  above  tli4 
city  is  not  recommended  for  present  adoption. 

Reference  has  been  made  to  the  reports  of  Colonel  Craighill,  Captaii 
Turtle,  and  Lieutenant  Fiebeger,  mentioned  above,  for  much  of  the  dat^ 
contained  herein. 

Very  respectfully,  your  obedient  servant, 

Edw.  Be  BR, 
Firtit  Lieutenant  J  Corps  of  Engineers. 

Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Ungine^Sj  U.  8.  A. 


APPENDIX  L. 


IMPBOYEMENT  OF  CERTAIN  RIVERS  AND  HARBORS  IN  VIRGINIA,  NORTH 

CAROUNA,  AND  SOUTH  CAROLINA. 


iEPOBT  OF  MA  J.  W,  S.  STJyTON,  CORPS  OF  ENGINEERS,  OFFICER  IN 
CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  SO,  189S,  WITH  OTHER 
UOCVMENTS  RELATING  TO  THE  WORKS. 


IMPROVEMENTS. 


1. 
» 

4. 


9. 
It). 


1% 


•? 


Staiwioik  RiTer,  Vircinia. 

RoADoke  River,  North  Carolina. 

pMqootank  River,  North  Carolina. 

HacKoya  Creek,  North  Carolina. 

Ocracoke  Inlet,  North  Carolina. 

Fiahing  Creek,  North  Carolina. 

Pamlieo  and  Tar  Rivera,  North  Caro- 
lina. 

Contentnia  Creek,  North  Carolina. 

Trent  River,  North  Carolina. 

Neiiae  River,  North  Carolina. 

Inland  waterwav  between  Newborn 
aadBeaafort,N.  C. 

Harbor  at  Beaafort,  N.  C. 

Inland  waterway  l>etween  Beaafort 
and  New  River,  N.  C. 

Waterway  between  New  River  and 
Swanaboro,  N.  C. 


15.  New  River,  North  Carolina. 

16.  North  East  (Cape  Fear)  River,  North 

Carolina. 

17.  Black  River,  North  Carolina. 

18.  Cape  Fear  River,  above  Wilmington, 

N.  C. 

19.  Cape  Fear  River,  at  and  below  Wil- 

mington, N.  C. 

20.  Lock  woods  Folly  River,  North  Caro- 

lina. 

21.  Yadkin  River,  North  Carolina. 

22.  Georgetown  Harbor,  South  Carolina. 

23.  Wiuyaw  Bay,  South  Carolina. 

24.  Removing  sunken  vessels  or  craft  ob- 

structing or  endangering  naviga- 
tion. 


EXAMINATIONS. 


S.  Potohnnk  River,  North  Carolina. 
M.  Darhama  Eatuary,  North  Carolina. 


27.  Breakwater  at  Beaufort,  N.  C* 


United  States  Engineer  Office, 

Wilmingtony  If.  0.,  July  5,  1893. 

6kkerai«:  I  baye  the  honor  to  transmit  herewith  annual  reports  for 
4e  fiscal  year  ending  June  30,  1893,  upon  the  works  of  river  and  har- 
bor improvement  under  my  charge. 

Very  respectfully,  your  obedient  servant, 

w.  S.  Stanton, 
Major  J  Corps  of  Ungineers. 
%  Gen.  Thomas  L.  Gaset, 

Chief  of  Engineers^  U.  8.  A. 
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L,  X. 

IMPROVEMENT  OP  STAUNTON  RIVER,  VIRGINIA. 

Work  lias  been  suspended  on  this  river  since  October  18, 1889,  and 
its  improvement  was  stopped  by  authority  from  the  Chief  of  Engineers, 
November  10, 1891,  as  stated  in  his  Annual  Eeport  for  1892,  pp.  1099 
to  1102,  for  the  reasons  there  specified;  but  the  disposal  of  the  plant 
pertaining  to  the  improvement  was  postponed  ^<  until  Congress  has  had 
another  opportunity  to  further  consider  the  subject  of  the  improve- 
ment.'' 

Congress  having  in  the  intervening  session  of  1892-'93  taken  no  fur- 
ther action  regarding  it,  by  authority  from  the  Chief  of  Engineers  of 
December  29, 1892,  the  plant  and  property  pertaining  to  the  improve- 
ment have  been  sold  to  other  improvements  in  the  district,  and  the  pro- 
ceeds of  such  sales,  together  with  the  balance  of  the  appropriation,  have 
been  covered  into  the  Treasury. 

Money  statement 

July  1;  1892,  balance  unexpended $7, 834. 74 

Received  from  sales 444.89 

8, 279. 63 
JnlySO;  1893;  amount  expended  during  fiscal  year 194.86 

July  1, 1893,  balance  unexpended : 8,084.77 

July  1,  1893,  outstanding  liabilities 34.74 

July  1,1893,  balance  available 8,050.03 


Staunton  Biver,  Virginia* 


APPBOPRIATBD. 


Date. 


March  3, 1679. . 
June  4,  1880... 
March  3, 1881.. 
August  2, 1882 


Amount. 

A.g«regate. 

$5,000 
7,500 
6,000 
7.000 

$5,000 
12,600 
17,600 
24,500 

Date. 


July  6, 1884 

August  5, 1886 

August  11, 1888... 
September  19, 1890 


Amount. 


$5,000 

lO.OOO 

5,000 

8,000 


Aggregate. 


$29,500 
39,500 
44,500 
52,500 


EXPENDED. 


To  June  30— 


1880 
1881 
1882 
1883 
1884 
1886 


Amount. 


$3,897.62 
8.534.87 
17,262.03 
19,260.17 
23,906.64 
26,858.58 


To  June  30— 


1886 
1887 
1888 
1889 
1880 
1881 


Amount. 


$28,689.17 
32, 613.  44 
38.685 
42,034 
44, 814.  53 
44,553.01 


04 
IS 
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L'2. 
IMPROVEMENT  OF  ROANOKE  RIVER,  NORTH  CAROLINA. 

The  project  was  adopted  in  1872,  to  secure  at  all  seasons  of  the  year 
m  nnobstracted  channel,  with  a  least  width  of  50  feet  from  the  mouth 

3  mfles  to  Weldon,  with  a  low- water  depth  of  5  feot  from  Hamilton 
C  miles  to  Weldon,  and  to  clear  the  natural  channel  of  snags  and  arti- 
ieuJ  obstructions  firom  the  mouth  62  miles  to  Hamilton,  to  the  depth 
Rqoislte  for  vessels  navigating  the  North  Carolina  sounds  which  draw 
»t  more  than  8  feet,  by  removing  the  war  obstructions,  snags,  faUen 
ad  oveilianging  trees,  sand  bars  and  ledges,  by  dredging,  the  con- 
traction of  training  dikes,  and  blasting,  at  an  estimated  cost^  at  the 
k:|:h  prices  of  that  time,  oi  $269,000. 

A  description  of  the  river  and  a  sunmiary  of  the  improvements  made 
^  Jime  30, 1892,  are  given  on  pp.  1103-1107  of  the  Annual  Beport  of  the 
•  hief  of  Engineers  for  1892. 

The  principal  commerce  is  on  the  62  miles  up  to  Hamilton,  the  chan- 
>1  depth  to  Uiat  point  being  not  less  than  10  feet  at  low  water,  and  there 
ViDg  on  the  banks  below  Hamilton  the  towns  of  Williamston,  James- 
rJle,  and  Plymouth,  the  former  having  a  population  of  781  and  the 
;kree  latter  of  751.  346,  and  1,212,  respectively. 

Jane  30, 1892,  the  part  of  the  river  most  obstructed  by  snags  in  the 
dannel  and  by  leaning  trees  from  the  banks  embraced  about  25  miles 
a  the  vidnity  of  and  below  Hamilton  and  interspersed  between  it  and 
iimesville.  Since  September,  1892,  three  bolsters  manned  by  43  men 
i»Te  been  in  operation  the  greater  part  of  the  time  on  that  part  of  the 
sver.    They  have  taken  from  the  channel  1,297  large  snags,  406  stumps, 

4  logs,  and  491  trees,  clearing  the  greater  part  of  the  worst  obs1a:ucted 
<bji]iel,  and  have  cleared  for  a  width  of  20  feet  17^  miles  of  single  bank 
V  catting  or  trimming  8,250  trees  and  removing  422  snags  and  stumps 
^  prevent  them  all  from  being  carried  into  the  channel  by  the  caving 
«fthe  soft  banks  and  the  leaning  trees  from  interfering  with  boats. 

In  ascending  the  river  the  channel  first  becomes  shallow  at  Indian 
K^hland  Bar,  5  miles  above  Hamilton  and  67  miles  above  the  mouth, 
ttt  there  is  now  from  Hamilton  up  to  a  point  1^  miles  below  Weldon 
He  depth  of  5  feet  prescribed  in  the  project,  except  upon  a  sand  bar 
3boat  150  feet  long  at  Spring  Out^  21  miles  aoove  Hamilton,  and  upon 
aiftodbar  about  1,600  feet  long,  with  a  rocky  point  about  100  feet  across 
tf  Halifax,  57  miles  above  Hamilton.  At  these  localities  an  increase  of 
dqyth  of  not  more  than  1  foot  is  necessary  to  obtain  5  feet  at  low  water, 
flttomed  at  the  zero  of  the  Weldon  gauge,  which  was  the  lowest  re- 
otded  stage  of  water  from  February  1, 1875,  to  June  30, 1876,  from  May 
ti  Deconber  30, 1889,  and  during  1891, 1892,  and  1893,  a  period  of  four 
ytkn  and  eleven  months. 

On  a  sand  bar  800  feet  in  length,  about  1^  miles  below  Weldon,  the 
drpth  is  somewhat  less,  and  on  a  ledge  of  rock  extending  from  the  old 
^ddon  Ferry  2,850  feet  up  to  the  old  Weldon  Landing  the  depth  is 
aboat  1  foot  less  than  that  prescribed  in  the  project. 

A^Looking  Glass  Bar,  which  is  of  sand  and  41  miles  above  Hamil- 
t«Dr  the  channel  is  of  the  prescribed  depth  but  only  from  30  to  70  feet 

By  indorsement  of  May  14, 1890,  from  the  office  of  the  Chief  of  En- 
giftem.  $6,000  were  allotted  for  application  to  dredging  a  cut-off  1,100 
fttt  in  length  at  Shad  Island  Bend,  29^  miles  above  the  mouth  of  the 
rirer^  ot  which  about  $1^000  were  applied  in  July,  1890,  to  clearing  the 
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site  of  trees  and  stumps  and  in  dredging  a  cut  23  feet  wide,  7  feet 
>  to  about  the  level  of  low  water  and  150  feet  long,  when  the  wort 
'  suspended.  Its  resumption  has  been  long  delayed  to  await  the 
veyance  to  the  United  States  of  a  title  to  the  site,  which  has  beei 
;  tained,  and  contract  will  be  entered  into  for  the  dredging,  together 
.  one  or  two  other  small  amounts  of  like  work  on  neighboring  impi 
ments. 

The  cut  will  be  dredged  with  the  remaining  $5,000  of  the  $6,001 
lotted  only  to  a  partial  cross  section  of  the  channel  desired,  leaviil 
to  be  enlarged  by  scour. 

The  bend  is  a  double  one,  very  sharp,  and  very  seriously  embarra 
navigation  by  the  larger  steamers  on  the  river. 

From  a  point  about  8  miles  below  Hamilton,  at  intervals  down  at 
21  miles  to  Cades  Eddy,  the  removal  of  snags  from  the  channel  and 
clearing  of  the  banks  at  bends  are  requisite.  From  a  x>oint  7  m 
above  Hamilton  up  to  a  point  43  miles  above  it  the  trimming  of 
miles  of  single  bank  is  needful.  Otherwise  the  river  is  in  g<K)d  m 
gable  condition. 

In  the  fiscal  year  only  two  steamers  of  35  and  100  tons  gross  tonni 
ascended  the  river  above  Hamilton,  going  as  far  as  Edwards  Ferry, 
miles  above  it;  and  Nicks  Landing,  51  miles  above  Hamilton,  is 
highest  point  to  which  boats  have  recently  run. 

At  the  close  of  the  year  but  one  small  steamer  is  reported  as  runu 
above  Hamilton. 

The  river  is  paralleled  by  railroads,  and  shippers  rei)ort  that  1 
rates  by  rail  are  about  the  same  as  by  water,  and  that  consequen 
the  roads  get  the  bulk  of  the  freights.  The  Eoanoke,  Norfolk  a 
Baltimore  Steamboat  Company  are  reported  to  have  abandoned  th 
route  from  Hamilton  to  Norfolk,  taking  off  the  river  four  of  thi 
steamers.  A  narrow-gauge  railroad  has  been  taken  up  which  formal 
ran  from  Hamilton  to  Tarboro  and  was  a  feeder  to  the  river  boats. 

The  diminution  in  freight  carried  on 'the  river,  from  a  comparison 
the  commercial  statistics  accompanying  this  report  with  those  whi 
accompanied  the  report  for  last  year,  is  attributable  to  the  foregoii 
causes  and  possibly  to  errors  in  collecting  the  statistics,  which  it  is  ve 
difiScult  to  do  with  accuracy.  The  statistics  for  the  preceding  ye 
may  have  been  exaggerated  while  those  for  this  year  may  show  som 
what  too  little  freight,  although  they  have  been  collected  as  accurate 
as  possible. 

About  all  the  freight  carried  down  the  river  from  Hamilton  and  PI. 
mouth  is  taken  by  steamers  to  Edenton,  whence  it  is  shipped  by  tl 
Norfolk  and  Southern  Eailroad  to  Norfolk,  but  some  lumber  is  sei 
from  the  river  by  boats  to  Elizabeth  City  and  some  to  Norfolk  by  cana 

Shippers  report  that  ^^  it  is  of  great  advantage  to  us  to  have  tb 
river  in  good  condition,  as  it  gives  us  the  chance  to  have  boats  so  tha 
we  are  enabled  to  keep  the  rates  by  rail  down  to  a  fair  price." 

Vessels  can  reach  the  mouth  of  the  Boanoke  from  the  sea  only  b 
the  Albemarle  and  Chesapeake  Canal  and  Hatteras  or  Ocraooke  Inlets 
through  none  of  which  can  a  draft  of  more  than  7  feet  be  carried,  am 
from  Pamlico  Sound  only  by  Croatan  Sound,  through  which  8  feet  cai 
be  carried  in  calms,  7  feet  in  northerly  winds,  and  9  feet  in  southerl; 
winds. 

The  balance  now  available  of  the  $50,000  appropriated  by  the  ac 
of  July  13, 1892,  is  adequate  for  all  requirements  during  the  fiscal  yeai 
ending  June  30, 1895. 

The  river  is  in  the  coUection  district  of  Edenton,  N.  C* 
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to  the  utility  to  coastwise  navigation  of  Ocracoke  Inlet  and  the  proposed  improye- 
ment,  especially  as  in  the  report  (p.  1120,  Annual  Report  Chief  of  Engineers,  1889) 
embodying  the  original  project,  importance  is  attached  to  the  improvement  as  afford- 
ing coasting  vessels  access  througn  the  inlet  to  Royal  Shoal  Harbor,  in  Pamlico 
Sound,  as  a  refuge  from  the  noted  perils  of  Cape  Hatteras  and  vicinity. 

FindiDg,  in  the  published  appropriations  and  expenditures  by  the  United  States 
for  rivers  and  harbors  from  1789  to  1882,  that  the  sum  of  $183,732.40  waa  expended 
for  the  improvement  of  Ocracoke  Inlet  from  1826  to  1837,  the  reports  and  correspond- 
ence, embracing  100  type-written  pages,  descriptive  of  the  operations  of  those  yearn 
were  obtained  and  copied  from  the  files  in  the  office  of  the  Chief  of  Engineers. 

The  project  of  1827,  by  Capt.  Hartman  Bache,  Topographical  Engineers,  was  to 
dredge  Flounder  Slue  to  the  depth  of  10  feet  and  width  of  ^OO  feet,  entailing  the  re- 
move of  140,864  cubic  yards,  and  thus  obtain,  with  Wallace  Channel,  from  the  sluo 
to  the  inlet,  and  witH  that  part  of  the  ship  channel  from  the  slue  westerly  to  the 
sound,  a^ontinuous  channel  10  feet  in  depth  from  the  inlet  through  the  Inner  shoals, 
to  the  sound.  At  that  time  the  alternative  was  considered  of  adopting  the  ship 
channel  entire  and  of  dredging  the  two  shoals,  namely,  the  ''Swash ''  and  the  "  Bulk- 
head, "  that  obstructed  its  easterly  part,  instead  of  dredging  Flounder  Slue.  (See 
Chart  of  1830).  But  Flounder  Slue  was  adopted  for  reasons  stated  in  the  reports,  as 
follows:  Its  direction  was  more  favorable  with  regard  to  the  prevailing  winds;  it 
afforded  the  nearer  and  more  direct  communication  with  the  sea:  it  was  protected 
by  the  islands  to  the  northeast;  unlike  the  ''  Swash''  and  the  ''  Bulkhead, "  it  was 
without  cross  currents;  it  had  previously  been  the  best  channel  until  "destroyed  by 
abuses  in  the  navigation, "  consisting  in  the  formation  of  numerous  knolls  and  irregu- 
larities by  grounding  vessels  in  it  and  kedging  them  through  it  and  in  dumping  bal- 
last in  it.    (Report  of  Capt.  Hartman  Bache,  1827.) 

When,  in  August,  1830,  dredging  was  commenced  at  Flounder  Slue  **  it  was  not 
considered  practicable  for  more  than  5  feet ;  in  1835  its  depth  had  been  increased  to 
8i  feet  at  low  water  on  the  shoalest  part  for  an  average  width  of  120  feet, "  and  it 
had  ''for  a  year  previous  become  the  priucipal  channel  for  vessels  from  Pamlico  and 
Neuse  rivers. " 

In  1831  shoaling  was  observed  at  the  mouth  of  Wallace  Channel,  and  Beacon  Island 
Slough  was  adopted  instead  of  that  part  of  Wallace  Channel  east  of  their  j  unction.  I  n 
1835  Lieut.  Swift  reported  that  the  mouth  of  Wallace  Channel  had  become  much 
shoaler  but  that  vessels  drawing  8  feet  still  passed  out  at  high  water,  and  that  about 
the  year  1818  it  had  been  in  a  worse  condition.  In  1837he  reported  that  its  month  had 
become  so  shoal  as  to  prevent  its  being  used,  and  that  where  twelve  months  before 
there  was  8  feet  of  water  there  was  then  (October,  1837)  not  more  than  4.  This 
part  of  Wallace  Channel  is  now  shown  as  a  blind  channel  on  Lieut.  Lucas's  map. 

In  1831  Lieut.  Dutton  reported  that  the  depth  of  water  on  the  bulkhead  in  Beacon 
Island  Slough  was  6  feet  at  flood  tide ;  and  in  1832  he  reported  that  by  six  weeks'  dredg- 
ing in  August  and  September  of  that  year  it  had  been  increased  to  a  depth  varyin  g 
from  8i  to  9  feet  at  flood'tide  and  a  width  of  50  yards,  so  that  vessels  of  the  draft  of 
water  usually  employed  in  that  navigation  could  readily  pass  through  the  slough. 

In  his  report  for  1832  Lieut.  Dutton  remarked:  "  The  most  favorable  ciroumstauoi 
attending  the  operations  is  the  apparent  permanency  of  the  work  already  executetl 
contradicting  in  this  essential  point  the  opinions  generally  entertained,  andaffordin| 
the  surest  guaranty  of  the  eventual  success  of  the  work.'' 

November  23,  1833,  it  was  reported  "  that  from  Wallace  Channel "  (doubtless  at 
Beacon  Island  Slough)  "about  34,000  yards  of  earth  had  been  removed  within  a  year,' 
and  that  navigation  of  8  feet  had  been  obtained  "through  it." 

November  1.  1834,  in  transmitting  to  Congress  the  whole  report  of  the  officet 
charged  with  the  improvement,  it  was  stated  that  "operations  had  been  continued 
with  perseverance;  that  35,300  yards  of  earth  had  been  excavated;  that  though  tht 
operations  had  been  but  partially  snccessfiil  they  had  nevertheless  been  product ivt 
of  a  decided  and  useful  improvement  in  the  navigation ;  'that  tiiere  were  circum 
stances,  however,  arising  out  of  the  peculiar  nature  of  the  locality  which,  accordin| 
to  the  experience  of  the  last  season,  are  such  as  to  create  strong  doubts  of  ihe  prao 
ticability  of  improving  this  navigation  to  the  extent  desired  by  those  interest^  is 
its  improvement,  the  principal  object  having  been  to  obtain  a  draft  of  10  feet  at  high 
tide.'''  It  was  there  further  said:  '"The  causes  here  alluded  to  are  the  nnoertaia 
and  shifting  character  of  the  shoals  lying  near  the  inlet.'  The  effect  produced  al 
some  of  the  channels,  the  disappearance  of  much  of  the  work,  and  the  reappe&ranc« 
of  some  of  the  bars  are  described  and  the  inference  drawn  that  the  permanent  im- 
provement by  dredging  for  a  greater  depth  of  water  than  that  then  existing  in  Wal- 
lace Channel  was  uncertain,  if  not  impracticable." 

In  his  report  of  September  30, 183o..  Lieut.  Alexander  J.  Swift  said:  "To  tun 
the  course  of  the  ebb  tide  in  Wallace  Chanel  by  means  of  a  jetty  over  the  strip  of 
shoal  separating  this  channel  from  Beacon  Island  Slough  and  the  roads  is  the  course 
which  I  propose  in  order  to  form  a  good  mouth,"  his  Jetty  being  designed  to  accom* 
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Iii»h  wliAt  it  had  been  the  endeavor  to  accomplish  bj  dredging  in  Beacon  Island 

October  30, 1837,  Lieut.  Swift  repoited:  "This  Jetty  was  commenced  in  the  latter 
ptt%  of  last  March  and  was  very  uearl^^  completed  when  the  gale  of  the  18th  and 
Itt  of  Aagast  very  materially  ii^ored  it.  Snch  was  the  extent  of  the  injury  that 
it  vat  thooffht  inez]>edient  to  prosecute  the  work.  •  *  •  The  changes  which 
ttttontinnaliy  taking  place  in  the  navigation  of  Ocracoke  Inlet  may  at  some  Aitore 
tae  present  an  opportunity  of  i>ermanently  improving  it  at  but  little  expense,  but 
9trb  If  its  exposed  situation  that  I  now  regard  the  possibility  of  any  immediate  im- 
pmement  as  very  doubtful,  and  therefore  respectfully  recommend  to  the  Depart- 
ant  a  cessation  for  the  present  of  the  operations  there/' 

ibere  is  no  record  of  further  operations,  and  such  is  the  result  of  the  expenditure 
bfUM  Government  of  $133,732.40  for  the  improvement  of  Ocracoke  Inlet  from  1826 
tiU37. 

Briefly  to  recapitulate  it:  After  a  very  careful  selection  of  the  channel  to  be  made 
(jsjl^ing  commenced  in  1830  j  in  1832  the  engineer,  Lieut.  Button,  considered  the  two 
vm'  experience  as  **  affording  the  surest  guarantee  of  the  eventual  success  of  the 
wvi;**  alter  another  two  years,  in  1834,  the  engineer  stated  that  the  experience  of 
tis  last  season  was  such  as  to  create  strong  doubts  of  the  practicability  of  improving 
"ia  navigation  to  obtain  a  draft  of  10  feet  at  high  tide;"  finally,  after  a  further 
a^rience  of  three  years,  and  a  total  experience  of  seven  years  from  tbe  commence- 
imt  of  dredging,  ''the  possibility  of  any  immediate  improvement''  was  regarded 
"a  Tiiy  donotful,''  and  the  work  ceased. 

iaoog  tbe  responses  to  the  circulars  issued  in  May  were  some  from  mariners  long 
f«:liar  with  the  inner  shoals,  very  positively  asserting  that  while  the  material  to 
^  dredged  in  extending  Wallace  Channel  is  sand  so  shifting  as  to  threaten  the 
vffdj  closing  of  any  channel  dredged  through  it,  and  the  depth  of  water  only  about 
4  fert,  at  Ocracoke  Swash,  which  had  not  changed  for  fifty  years,  the  bottom  was  stiff 
usd,  with  a  least  channel  depth  of  71  feet,  and  that  to  obtain  the  requisite  draft  of 
^Brr  from  the  inlet  through  the  inner  shoals  to  the  sound,  the  channel  to  be  dredged 
s;<Jbe  Swash  would  be  only  about  one-fourth  as  long  as  that  to  be  dredged  at  Wal- 
1«  Channel. 

b  u  onderstocid  that  the  survey  made  in  Februarv,  March,  and  April,  1891,  and 
^fm  which  the  present  project  was  based,  did  not  embrace  Ocracoke  Swash,  for  the 
r^Ma  that  Teachs  Hole  Channel,  through  which  vessels  must  pass  to  navigate  the 
.*^  fifth  Channel,  had  been  several  times  choked  up -with  sand  at  its  mouth  near  the 
r^i  of  Ocracoke  Island.  However,  as  Ocracoke  Swash  is  the  only  channel  now  and 
f'liTTsral  year*  past  navigated  by  vessels  crossing  the  inner  shoals,  and  through 
^  &cb  they  can  draw  7i  feet,  in  view  of  all  the  foregoing  it  was  deeuied  bv  me  expc- 
div  to  extend  the  survey  to  embrace  it  for  careful  comparison  with  Wallace  Chan- 
o4  Wore  commencing  work  upon  the  improvement  of  tne  latter. 

isch  further  aurvey  was  authorized  by  letter  irom  your  oiBce  of  July  23, 1892,  and 
^ a  Bide  in  September  and  October  by  my  assistant.  First  Lieut.  £.  W.  Van  C. 
Lim,  Corps  of  Engineers^  whose  report  of  February  18, 1893,  with  plot  in  three 
sliMt,  is  hmwith  transmitted.  Lieut.  Lucas  took  upwards  of  16,000  soundings, 
f  xis4iiig  not  only  over  Ocracoke  Swash  but  over  the  area  of  the  proposed  dredg- 
in|%  WsQace  Channel,  for  the  purpose  of  a  more  accurate  estimate  of  the  quantities 
of  i^d]^g  necessary  to  obtain  the  depths  of  10,  12,  14,  aud  15  feet  than  could  be 
aialr  from  the  smaller  number  of  soundings  taken  during  the  unfavorable  conditions 
of  t<akUker  and  sea  in  March  and  April,  iSl. 

I*«t.  Lucas  finds  that  to  obtain  a  depth  of  12  feet  through  the  Ocracoke  Swash 
Cbaiel  win  reqnire  dredging  through  hve  shoals  an  aggregate  length  of  17,600  feet 
atUibe  excavation  of  480,800  cubic  yards,  while  to  obtain  12  feet  through  Wallace 
Ciiacci  the  length  of  dredgine  would  aggregate  9,500  feet  through  two  shoals  aud 
th«BMant  of  excavation  would  be  422,577  cubic  yards.  To  obtain  a  depth  of  10 
fretfroa  inlet  to  sound  requires  by  Ocracoke  Swash  Channel  dredging  through  three 
sL4ii  a  total  length  of  9,100  feet  and  the  excavation  of  162,265  cubic  yards,  and  by 
^^  ^e  Channel  dredgin|^  through  two  shoals  a  total  distance  of  6,885  feet  and  tho 
excfffttion  of  232,487  cubic  yards.  Allowing  an  average  of  6  inches  excess  of  depth 
in  taging,  the  amount  of  excavation  would  be  in  Ocracoke  Swash  Channel  212,265 
tuht yards  and  in  W^laoe  Channel  271,565  cubic  yards,  a  difference  of  59,300  cubic 
yara  measured  in  situ)  in  favor  of  the  Ocracoke  Swash  route,  amounting,  at  tho 
prt^t  contract  price,  17  cents  per  cubic  yard,  measured  in  scow  (equivalent  to  21^ 
t*^^y9t  yard  in  sitn,  assuming  an  increase  of  20  per  cent  in  the  scow),  to $12,601.25. 
i^att.  Lncaa  found  by  borinz  to  the  depth  of  12  feet  below  low  water  that  the 
Btateiai  at  the  Swash  is  not  stiff  mud  but  a  very  fine  sand,  with  a  slight  admixture 
sf  icai,  and  differing  only  by  this  admixture  from  the  fine  sand  in  Wallace  Channel. 
Pii'^mnoTe,  a  strong  current  at  both  ebb  and  flood  sets  across  the  channel  that 
V  Obi  be  dredged  ac  the  Swash,  an  olbjection  not  found  in  Wallace  ChanneL 
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becoming  tlie  owner  of  800  sbares  of  the  capital  stocky  the  whole  nuoi- 
ber  of  which  was  1,944  shares.  From  these  800  shares  there  were  paid 
into  the  Treasury  of  the  United  States  dividends  to  the  amount  of 
$98,497.58.  In  1862  the  Oovernment  seized  the  canal  and  used  it  to 
great  advantage  for  three  years  until  the  close  of  the  war,  when  it  wai 
surrendered  to  the  oompanv,  it  is  reported,  ^'  in  a  condition  of  great 
dilapidation,  the  effect  jointly  of  neglect  and  hard  usage."  Aboat  1878| 
Congress  taking  no  action  upon  report  made  to  it,  the  canal  was  sold 
to  r^eem  bonds  issued  to  provide  ftinds  for  its  repair  and  improve- 
ment after  the  war,  and  the  United  States  ceased  to  be  a  stockholder. 

The  canal,  including  Turners  Gut,  is  29  miles  long,  was  constructed 
with  a  surface  width  of  30  feet  and  depth  of  5}  feet,  was  widened  for 
considerable  distances  to  40  and  60  feet^  and  has  shoaled  so  that  not 
more  than  about  3  feet  can  now  be  earned  through  it. 

In  1892  it  was  purchased  by  the  Lake  Drummond  Canal  and  Watei 
Company,  of  Baltimore,  with  the  intention,  its  president  states^  of 
increasing  its  width  to  60  feet  and  its  depth  to  9  feet,  and  of  ledacing 
the  number  and  increasing  the  dimensions  of  its  locks. 

Eastern  North  Carolina  contains  very  extensive  pine  forests  inter 
spersed  with  swamps  abounding  with  cypress.  For  the  lumber  fix>ni 
these  forests,  and  especially  for  the  short-leaf  pine,  embracing  folly  90 
per  cent  of  the  pine  lumber  in  the  region  of  the  sounds,  there  is  a  great 
and  increasing  demand  in  IS'orthem  markets  in  consequence  of  tb« 
depletion  and  high  price  of  Northern  white  pine.  Of  about  80,000,001 
feet  of  lumber  cut  annually  in  the  region  of  the  sounds  about  20,000,00^ 
feet  go  north  by  rail  and  about  60,000,000  feet  by  the  Albemarle  and 
Chesapeake  Canal  route  and  by  Ocracoke  Inlet.  These  two  latter 
routes  are  the  only  available  outlets  by  water  from  Pamlico  and  Albe* 
marie  sounds,  and  their  inadequate  depth  much  hampers  the  transit 
of  lumber  north  from  the  foreste  bordering  the  sounds.  A  draft  of  no; 
more  than  7  feet  can  ordinarily  be  carried  through  the  Albemarle  and 
Chesapeake  Canal  route,  and  northerly  winds  reduce  it  to  less  than  C 
feet,  while  not  more  than  7  feet  can  be  carried  over  the  shoals  imme 
diately  within  Ocracoke  Inlet. 

An  effort  to  permanently  increase  the  channel  depth  on  these  latt^ 
shoals  was,  sixty  years  ago,  persevered  in  by  the  Government  for  tei 
years  at  a  cost  of  9133,000,  without  success.  Were  another  effort  to  l> 
successful  navigation  between  the  inlet  and  Northern  ports  would  Iv 
subject  to  the  baffling  winds  and  currents  and  the  perils  of  Gape  H  at 
teras  (29  miles  east-northeast  from  the  inlet),  enteiling  long  delays  am 
high  rates  of  insurance. 

Barges  are  the  cheapest  means  of  transx>orting  lumb^  and  otlie 
heavy  and  bulky  freight,  and  their  use  is  increasing.  With  a  draft;  </ 
8^  feet  a  barge  can  carry  350,000  feet  of  lumber  and  a  towboatcan  tot 
four  or  five  of  them,  taking  about  1,600,000  feet  at  a  trip.  Were  thp 
Dismal  Swamp  Canal  route  deepened  to  9  feet  and  enlarged  aH  pr^ 
posed  by  the  present  owners,  great  quantities  of  lumber  from  the  Kor  ti 
Carolina  sounds  would  obtain  direct  and  cheap  transportation,  safe  2< 
all  times  without  insurance,  to  Norfolk,  Washington,  Baltimore,  PliiU 
delphia,  and  Kew  York.  About  50,000  bales  of  cotton  annually  an 
now  shipped  north  by  water  (exclusively  by  the  Albemarle  and  Ciie**^ 
peake  Canal  route)  from  Newbern  and  Washington,  N.  C,  and  the  in- 
proved  canal  route  would  promote  useful  competition  with  the  railroads 
in  the  transx>oi1;  of  cotton  and  also  of  vegetables  and  truck  fit>m  l^en- 
bern  and  Elizabeth  City,  active  and  growing  centers  in  the  latter  tradt 
Freight  by  water  from  Elizabeth  City  now  goes  southerly  17 
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the  Pasquotank  to  the  Soand  and  then  northerly  through  the  Albe- 
niirle  and  Chesapeake  Canal  route  to  Norfolk. 

The  route  by  the  Pasquotank  Eiver  and  Dismal  Swamp  Canal,  if 
dcpened  to  9  feet,  would  so  greatly  benefit  eastern  North  Carolina, 
Ummgy  moreover,  a  part  of  the  interior  coast- wise  water  route,  it  is 
l»^T^  to  be  worthy  of  any  means  which  the  General  Ooverument 
nuv  deem  it  expedient  to  apply  to  Its  improvement. 

For  the  maintenance  of  the  present  cleared  channel  up  to  the  lower 
nmih  of  Turners  Cut  to  the  depth  which  can  now  be  carried  through 
t  b  canal,  tlyOOO  should  be  appropriated  for  application,  if  necessary, 
dving  the  fiscal  year  ending  June  30, 1895. 

There  is  reported  to  be  carried  tiu*ough  the  canal  in  a  year  about 
34^000  tons  by  crafts  of  all  kinds. 

r^Tirer  is  in  the  collection  district  of  Elizabeth  City,  N.  C. 

Money  statement. 

J#rl.i8a2,  balance  unexpended $589.85 

A»iuit  appropriated  by  act  approved  July  13«  1892 3,000.00 

3,589.85 
Jcif30, 1898,  amoont  expended  during  fiscal  year 2,081.02 

JcitI,  1893»  balaooe  unexpended 1,508.83 

Jtj  1,1893,  outaUnding  liabilities 6.00 

J  Mt  1, 1893,  balance  available 1,502.83 

iaioiuit  (estimated)  required  for  completion  of  existing  project  (main- 

icnance) 1,000.00 

laoon  t  that  can  be  profitably  expended  in  fiscal  year  en  ding  J  une  30, 1895      1, 000. 00 
*9^oiittcd  in  compliance  with  reaniremeuts  of  sections  2  of  river  and 
I  hirbor  acta  of  1866  and  1867  and  of  sundry  civU  act  of  March  3, 1893. 


Pa$quoUink  Biver,  North  Carolina, 

^  Ifpriated— 

Much  2, 1829 $80.00 

^«pt«mb•^  19. 1890 3,000.00 

Jaiy  13,1892 3,000.00 

Ex»ided  fiscal  year  ending— 

iuie30, 1829 •47.26 

Jne30,  1891 2,340.28 

June  30,  1892 75.87 


L  4. 
IMPEOVEMENT  OP  MACKEY8  CREEK,  NORTH  CAROLINA. 

At  the  commencement  of  the  fiscal  year  work  was  in  progress  under 
the  contract  entered  into  with  the  Alabama  Dredging  and  Jetty  Gom- 
|»a>7f  April  7, 1891,  to  dredge  in  accordance  with  the  project  of  1889  a 
phanel  9  feet  deep,  100  feet  wide,  and  2,100  feet  long  through  the  shoal 
in  Albemarle  Sound  at  the  mouth  of  the  creek,  at  a  cost  estimated  at 
M&m.  To  facilitate  the  towing  by  tugs  of  flatboats  alongside,  the  width 
>f  the  cut  was  increased  to  140  feet. 

*  Balance  of  $32.75  tamed  over  to  sorplas  ftind. 
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July  12, 1892,  the  contract  and  the  execution  of  the  project  were  com 
pleted,  when  a  channel  2,200  feet  long,  140  feet  wide,  and  9  feet  deep  Lac 
been  dredged  through  the  shoal. 

During  the  fiscal  year  ending  June  30, 1893, 5,851  cubic  yards  of  aand 
were  removed,  making,  with  the  41,359  cubic  yards  removed  daring  the 
preceding  fiscal  year,  a  total  of  47,210  cubic  yards  that  were  dredged 
by  the  contractors  in  execution  of  the  project,  at  a  cost  of  26  cents  pcY 
cubic  yard,  amounting  to  $12;274.60. 

A  schooner  laden  with  shingles  and  staves,  which  is  said  to  havf 
been  wrecked  in  1820,  was  uncovered  by  the  dredging  and  was  removc-i 
by  hired  labor  and  by  the  United  States  bolster  Roanoke  from  tlif 
Koanoke  Eiver. 

This  creek,  down  which  cars  loaded  with  lumber  are  towed  from  thf 
railroad  terminus  on  the  creek  across  Albemarle  Sound  to  the  Norfolk 
and  Southern  Bailroad  at  Edenton,  is  described  on  page  1113  of  tlit 
Annual  Eeport  of  the  Chief  of  Engineers  for  1892. 

From  a  survey  made  by  Mr.  S.  F.  Burbank  in  June,  1893,  it  appean 
that  there  has  been  no  shoaling  in  this  channel  since  dredging  ceased 
eleven  months  ago. 

The  oieek  is  in  the  collection  district  of  Edenton,  N.  C. 

Money  statemetiU 

Jnly  1, 1892,  balance  unexpended $6,992.0$ 

June  30, 1893,  amonnt  expended  during  fiscal  year 6,  388.  fl 

July  1, 1893,  balance  unexpended 603.  S 

July  1, 1893,  outstanding  liabilities 104.  9 

July  1, 1893,  balance  available 498.  i< 


COMMERCIAL  STATISTICS. 


The  commerce  for  the  year  ending  December  31, 1892,  is  estimated  as  follows 


Class  of  goods. 

Cotton 

Cotton  seed,  meal,  and  oil  — 

Kice 

Grains 

Vegetables,  including  truck  . 
Livestock,  including  poultry 


Class  of  goods. 


Fish  and  shell  flsh 

Lumber  and  its  products 
Greneral  merohandise .... 


Tona. 


li 
2,  ff 


Total 


30.? 


Decrease  since  last  year,  3,699  tons;  transportation  Hues  established  during  yotf. 
none. 

Freight  transported, 
» 
Calendar  year  ending  December  31 — 

1890 32,  I- 

1891 33,  JC 

Macleys  Creek,  North  Carolina, 

Appropriated  September  19,  1890 $15,  OOO.  ^' 

Expended  to  June  30— 

1891 359  ^ 

1892 12,061.'^ 
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IMPROVEMENT  OP  OCRACOKE  INLET,  NORTH  CAROLINA. 

This  inlet  is  29  miles  WSW.  from  Oax)e  Hatteras,  and  is  the  deepest 
ind  most  practicable  of  the  four  inlets,  Ocracoke,  Hatteras,  New,  and 
Oregon,  tram  the  ocean  to  Pamlico  Sound. 

The  channel  depth  at  mean  low  water  is  14  feet  on  the  bar  approach- 
••ig  the  inlet  from  the  ocean,  32  feet  in  the  throat  of  the  inlet,  and  7  feet 
jQ  the  shoals  immediately  within  the  inlet  in  the  sound. 

The  pnrpose  of  the  improvement  is  to  obtain  and  maintain  through 
these  inner  shoats  a  channel  giving  vessels  unobstructed  access  between 
the  ocean  and  the  sports  on  Pamlico  and  Albemarle  sounds  and  their 
iffluent  rivers,  with  as  deep  a  draft  as  they  can  carry  from  Pamlico 
Siiand  into  those  ports  now  or  after  the  completion  of  such  improve- 
sents  in  those  ports  or  their  approaches  as  are  probable. 

Durincf  the  fiscal  year  ending  June  30^  1893,  work  has  embraced  only 
i  supplemental  survey  of  the  inner  shoals  made  in  September  and 
October,  1892.  The  soundings  and  borings  were  all  taken,  but  the  fail- 
lie  of  the  direction  current  meters  (of  special  utility  for  observations 
»>  far  from  shore)  and  the  close  of  the  season  favorable  for  such  work 
aade  it  expedient  to  postpone  the  necessary  current  observations  until 
this  summer,  and  they  will  be  resumed  in  July. 

The  results  of  the  survey,  so  far  as  manifest  with  the  imi>ortant 
«ussion  of  the  current  observations;  the  experience  in  a  former  pro- 
iooged  and  somewhat  costly  attempt  to  improve  the  channel  on  the 
Slier  shoals  revealed  by  a  careful  examination  of  the  official  records 
4f  that  work;  tiie  present  project  with  its  status,  and  the  present  and 
htore  requirements  of  the  situation,  are  stated  in  the  following  rei>orts 
nth  the  charts  that  accompany  them: 

UNmED  States  Enginiexr  Offics, 

Wilmington,  N,  C,  May  15, 189$. 

GcrKaAl.:  The  project  of  1889  for  the  improTement  of  Ooracoke  Inlet,  North  Car- 
na,  is  to  dredge  a  channel  300  feet  wide  through  the  inner  shoals  at  a  cost  esti- 
ated  in  1889,  if  10  feet  deep,  at  $100,000;  if  13  feet  deep,  at  $190,000;  or  if  15  feet 
4(p,  %%  $280,000;  and  to  protect  the  channel  so  dredged  b^  such  training  walls  or 
|r«iteeti]ig  di^es  as  may  iK>68ibly  prove  necessary,  at  an  additional  cost  estimated,  in 

w»,  %t  fSaa,ooo. 

The  met  of  September  19, 1890,  appropriated  $90,000  for  the  improvement. 

AngiMt  13, 1891,  the  Secretary  of  War  approved  a  project  to  apply  $83,000  to  dredg- 
i^  *^%  fint  cat  of  at  least  200  feet  width  and  12  feet  depth  at  low  water,"  and  to 
Mly  any  remaining  funds  in  ''  widening  and  deepening  "  this  cut. 

November  28, 1891,  a  contract  was  entered  into  by  the  officer  then  in  charge  for 
dodging,  to  the  extent  of  about  $75,000  at  17  cents  per  cubic  yard,  measured  in 
mnt%,  »  channel  12  feet  deep  at  low  water  in  the  line  of  WaUace  Channel.  The 
CMtract  haa  been  extended  three  times  and  dredging  hae  not  yet  commenced. 

Wliile  the  project,  approved  by  the  Secretary  of  War  August  13, 1891,  for  the 
«ipenditiire  of  the  $90,000  appropriated  September  19, 1890,  authorized  the  depth  of 
U  feet  prescribed  in  the  contract,  and  sanctions  further  deepening,  it  is  nowhere 
pfCMTibed  in  the  correspondence  which  (if  either)  of  two  depths,  13  and  15  feet  men- 
ti«ed  in  the  original  project  and  estimate,  is  ultimately  to  be  attained. 

Ipril  1, 1892,  Col.  Craighill  recommended  and  April  2, 1892,  you  directed  that  I 
iTTbinit  *'  %  special  report  on  this  subject,  with  estimates  of  the  cost  of  obtaining  and 
nuntaiiung  depths  of  10, 12,  and  14  or  15  feet  at  low  water  through  the  inner  shoals,'' 
wjth  my  views  as  to  the  present  and  prospective  requirements  of  the  situation,  tak> 
ii^  into  aoeoont  the  ruling  depths  of  the  rivers  whose  commerce  would  probably  be 
"  by  the  improvement  proposed  and  the  navigation  in  and  through  Pamlico 


la  Msy,  1802, 130  cironlars  were  sent  to  shipping  agents,  masters  of  vessels,  and 
pilsta  00  the  seaboard  from  Maine  to  Savannan  to  obtain  from  them  information  as 
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to  the  utility  to  coastwise  navigation  of  Ocracoke  Inlet  and  the  proposed  impTOve- 
ment,  especially  as  in  the  repo^  (p.  1120,  Annual  Report  Chief  of  Eug^eers,  1889) 
emhodyiug  the  original  project;  importance  is  attached  to  the  improvement  as  afford- 
ing coasting  vessels  access  through  the  inlet  to  Royal  Shoal  Harhor,  in  Pamlico 
Sound,  as  a  refuge  from  the  noted  perils  of  Cape  Hatteras  and  vicinity. 

Finding,  in  the  published  appropriations  and  expenditures  by  the  United  States 
for  rivers  and  harbors  from  1789  to  1882.  that  the  sum  of  $133,7^.40  was  expended 
for  the  improvement  of  Ocracoke  Inlet  irom  1826  to  1837.  the  reports  and  correspond- 
ence, embracing  100  type- written  pages,  descriptive  of  the  operations  of  those  years 
were  obtained  and  copied  from  the  files  in  the  office  of  the  Chief  of  En^^een. 

The  project  of  1827,  by  Capt.  Hartman  Bache,  Topographical  Engineers,  was  to 
dredge  Flounder  Slue  to  the  depth  of  10  feet  and  width  of  400  feet,  entailing  the  re- 
move of  140,864  cubic  yards,  and  thus  obtain,  with  Wallace  Channel^  from  the  slue 
to  the  inlet,  and  with  that  part  of  the  ship  channel  from  the  slue  westerly  to  the 
sound,  arcontinuous  channel  10  feet  in  depth  from  the  inlet  through  the  inner  shoals, 
to  the  sound.  At  that  time  the  alternative  was  considered  of  adopting  the  ship 
channel  entire  and  of  dredging  the  two  shoals,  namely,  the  ''Swash  "  and  the  *'  Bulk- 
head," that  obstructed  its  easterly  part,  Instead  of  dredging  Flounder  Slue.  (See 
Chart  of  1830).  But  Flounder  Slue  was  adopted  for  reasons  stated  in  the  reports,  as 
follows:  Its  direction  was  more  favorable  with  regard  to  the  prevailing  winds;  it 
afforded  the  nearer  and  more  direct  communication  with  the  sea;  it  was  protected 
by  the  islands  to  the  northeast;  unlike  the  ''  Swash''  and  the  "  Bulkhead, "  it  was 
without  cross  currents;  it  had  previously  been  the  best  channel  until  ''destroyed  by 
abuses  in  the  navigation, ''  consisting  in  the  formation  of  numerous  knolls  and  irrej;^i- 
larities  by  grounding  vessels  in  it  and  hedging  them  through  it  and  in  dumping  bal- 
last in  it.    (Report  of  Capt.  Hartman  Bache,  1827.) 

When,  in  August,  1830,  dredging  was  commenced  at  Flounder  Slue  "  it  was  not 
considered  practicable  for  more  than  5  feet;  in  1835  its  depth  had  been  increased  to 
Si  feet  at  low  water  on  the  shoalest  part  for  an  average  width  of  120  feet, ''  and  it 
had  "for  a  year  previous  become  the  principal  channel  for  vessels  from Paoolico  and 
Nense  rivers. " 

In  1831  shoaling  was  observed  at  the  mouth  of  Wallace  Channel,  and  Beacon  Island 
Slough  was  adopted  instead  of  that  part  of  Wallace  Channel  east  of  their  junction.  In 
1835  Lieut.  Swift  reported  that  the  mouth  of  Wallace  Channel  had  become  mnch 
shoaler  but  that  vessels  drawing  8  feet  still  passed  out  at  high  water,  and  that  about 
the  year  1818  it  had  been  in  a  worse  condition.  In  1837he  reported  that  its  month  had 
become  so  shoal  as  to  prevent  its  being  used,  and  that  where  twelve  months  before 
there  was  8  feet  of  water  there  was  then  (October,  1837)  not  more  than  4.  This 
part  of  Wallace  Channel  is  now  shown  as  a  bUnd  channel  on  Lieut.  Lucas's  map. 

In  1831  Lieut.  Dutton  reported  that  the  depth  of  water  on  the  bulkhead  in  Beacon 
Island  Slough  was  6  feet  at  flood  tide ;  and  in  1832  he  reported  that  by  six  weeks'  dredg- 
ing in  August  and  September  of  that  ^ear  it  had  been  increased  to  a  depth  varying 
from  8i  to  9  feet  at  flood'tide  and  a  width  of  50  yards,  so  that  vessels  of  the  draft  of 
water  usually  employed  in  that  navigation  could  readily  pass  though  the  slouch. 

In  his  report  for  1832  Lieut.  Dutton  remarked:  "  The  most  favorable  ciroumstanci 
attending  the  operations  is  the  apparent  permanency  of  the  work  already  executed, 
contradicting  in  this  essential  point  the  opinions  generally  entertained,  andaffordin|r 
the  surest  guaranty  of  the  eventual  success  of  the  work. ' 

November  23,  1833,  it  was  reported  "  that  from  Wallace  Channel "  (doubtless  at 
Beacon  Island  Slough)  "about  34,000  yards  of  earth  had  been  removed  within  a  year,** 
and  that  navigation  of  8  feet  had  been  obtained  "through  it.'' 

November  1,  1834,  in  transmitting  to  Congress  the  whole  report  of  the  otBcer 
charged  with  the  improvement,  it  was  stated  that  "operations  had  been  oontinne^ 


stances,  however,  arising  out  of  the  peculiar  nature  of  the  localitv  which.  accordin| 
to  the  experience  of  the  last  season,  are  such  as  to  create  strong  doubts  of  the  prac- 
ticability of  improving  this  navigation  to  the  extent  desired  by  those  interested  it 
its  improvement,  the  principal  object  having  been  to  obtain  a  draft  of  10  feet  at  liigl 
tide.'''  It  was  there  further  said:  '"The  causes  here  alluded  to  are  the  unoertaiB 
and  shifting  character  of  the  shoals  lying  near  the  inlet.'  The  effect  produced  at 
some  of  the  channels,  the  disappearance  of  much  of  the  work,  and  the  reappearamt 
of  some  of  the  bars  are  described  and  the  inference  drawn  that  the  permanent  im- 
provement by  dredging  for  a  greater  depth  of  water  than  that  then  existing  in  Wal 
lace  Channel  was  uncertain,  if  not  impracticable." 

In  his  report  of  September  30, 1835,.  Lieut.  Alexander  J.  Swift  said:  "To  tun 
the  c( 
shoal 
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fA  whfti  il  had  been  the  endeavor  to  accomplish  by  dredging  in  Beacon  Island 
Srftj^h. 

October  30, 1837,  Lieat.  Bwift  reported:  ''This  Jettv  was  commenced  in  the  latter 
fm%  of  last  March  and  was  very  nearly  completed  when  the  gale  of  the  18th  and 
lUb  of  August  Tery  materially  injured  it.  Soch  was  the  extent  of  the  ii^nry  that 
11  was  tboaght  inexpedient  to  prosecnte  the  work.  •  •  •  The  changes  which 
iBroatxniially  taking  place  in  the  navigation  of  Ocracoke  Inlet  may  at  some  fntaro 
tac  preeeDt  an  ooportanity  of  permanently  improving  it  at  but  little  expense,  but 
w)i  IS  ita  expoaea  situation  that  I  now  regard  the  possibility  of  any  immediate  im- 
pmcoient  as  very  donbtfnly  and  therefore  respectfully  recommend  to  the  Depart- 
oni  a  cessation  for  the  present  of  the  operations  there.'' 

Tbere  is  no  record  of  further  operations,  and  such  is  the  result  of  the  expenditure 
bf  the  GoTomment  of  $133,732.40  for  the  improvement  of  Ocracoke  Inlet  from  1826 

Briefly  to  reeapitnlate  it:  After  a  very  careful  selection  of  the  channel  to  be  made 
dadfong  commenced  in  1830;  in  1832  the  engineer,  Lieut.  Dutton,  considered  the  two 
>m'  exparieoce  as  ''  afl'Ordmg  the  surest  guarantee  of  the  eventual  success  of  the 
vvitr  uter  another  two  years,  in  1834,  the  engineer  stated  that  the  experience  of 
tb  Isst  season  was  such  as  to  create  strong  doubts  of  the  practicability  of  improving 
"tkift  navigstion  to  obtain  a  draft  of  10  feet  at  hi^h  tide;''  finally,  after  a  further 
a^cnce  of  three  years,  and  a  total  experience  of  seven  years  from  the  commence- 
ivtof  dredginff,  "the  possibility  of  any  immediate  improvement"  was  regarded 
"■  Tery  donbttm,''  and  the  work  ceased. 

Inong  the  responses  to  the  circulars  issued  in  May  were  some  from  mariners  long 
failisr  with  the  inner  shoals,  very  positively  asseiting  that  while  the  material  to 
bi  dredged  in  extending  Wallace  Cliannel  is  sand  so  shifting  as  to  threaten  the 
^fftiy  cloiiBg  of  any  channel  dredged  through  it,  and  the  depth  of  water  only  about 
i  Wt«  at  Ocracoke  Swash,  which  had  not  changed  for  fifty  years,  the  bottom  was  stiff 
nW,  vith  a  least  channel  depth  of  7^  feet,  and  that  to  obtain  the  requisite  draft  of 
'"tf^r  from  the  inlet  through  the  inner  shoals  to  the  sound,  thci  channel  to  be  dredged 
st'^0  Swash  would  be  only  about  one-fourth  as  l<«g  as  that  to  be  dredged  at  Wal- 
1«  Cbannch 

w  IS  understood  that  the  survey  made  in  February,  March,  and  April,  1891,  and 
U9«i  which  the  present  project  was  based,  did  not  embrace  Ocracoke  Swash,  for  the 
r«»a  that  Teachs  Hole  Channel,  through  which  vessels  must  pass  to  navigate  the 
Mmh  Channel,  had  been  several  times  choked  up  •with  sand  at  its  mouth  near  the 
r^t  of  Ocracoke  Island.  However,  as  Ocracoke  Swash  is  the  only  channel  now  and 
f'fiTToral  years  past  navigated  by  vessels  crossing  the  inner  shoals,  and  through 
^  bh  they  ean  draw  7i  feet.  In  view  of  all  the  foregoing  it  was  deeuied  by  me  expc- 
dies  to  extiend  the  sorvey  to  embrace  it  for  careful  comparison  with  Wallace  Chan- 
nel Wfors  commencing  work  upon  the  improvement  of  tne  latter. 

ikh  further  survey  was  authorized  by  letter  from  your  office  of  July  23, 1892,  and 
va  Bade  in  September  and  October  by  my  assistant,  First  Lieut.  £.  W.  Van  C. 
I'VSi,  Corps  of  Engineers^  whose  report  of  February  18, 1893,  with  plot  in  three 
sh«t»,  is  herewith  transmitted.  Lieut.  Lucas  took  upwards  of  16,000  soundiugs, 
«*x^Mling  not  only  over  Ocracoke  Swash  but  over  the  area  of  the  proposed  dredg- 
in  fa  Wallace  Channel,  for  the  purpose  of  a  more  accurate  estimate  of  the  quantities 
of  M^ng  necessary  to  obtain  the  depths  of  10,  12,  14,  and  15  feet  than  could  be 
m^  from  the  smaller  number  of  soundings  taken  during  the  unfavorable 'conditions 
of  ftsther  and  sea  in  March  and  April,  iSl. 

lask  Lacas  finds  that  to  obtain  a  depth  of  12  feet  through  the  Ocracoke  Swash 
Chftael  win  require  dredging  through  hve  shoals  an  aggregate  length  of  17,600  feet 
aiiithe  sxeavation  of  480,800  cubic  yards,  while  to  obtain  12  feet  through  Wallace 
<*haaei  the  length  of  dredging  would  aggregato  9,500  feet  through  two  shoals  and 
thesoontof  excavation  would  be  422,5 «7  cubic  yards.  To  obtain  a  depth  of  10 
frtitam  inlet  to  sonnd  requires  by  Ocracoke  Swash  Channel  dredging  through  three 
shodi  a  total  length  of  9,100  feet  and  the  excavation  of  162,265  cubic  yards,  and  by 
V^'i^e  Channel  dredging  through  two  shoals  a  total  distance  of  6,885  feet  and  the 
excRttion  of  232,487  cubic  yards.  Allowing  an  average  of  6  inches  excess  of  depth 
in  Mging,  the  amount  of  excavation  would  be  in  Ocracoke  Swash  Channel  212,265 
«nbs  Tarda  and  in  Wallace  Channel  271,565  cubic  yards,  a  difference  of  59,300  cubic 
y^^Tii' measured  in  situ)  in  favor  of  the  Ocracoke  Swash  route,  amounting,  at  the 
pr««Bt  contract  price,  17  cents  per  cubic  yarcL  measured  in  scow  (equivalent  to  21  i 
Cc-usper  yard  in  sita,  assuming  an  increase  or  20  per  cent  in  the  scow),  to $12,601.25. 
Lint.  Locas  foond  by  boring  to  the  depth  of  12  feet  below  low  wator  that  the 
maiccal  at  the  Swash  is  not  stiff  mud  but  a  very  fine  sand,  with  a  slight  admixture 
of  and,  and  differing  only  by  this  admixture  from  the  fine  sand  in  Wallace  Channel. 
Fonltfmote,  a  strong  current  at  both  ebb  and  flood  sets  across  the  channel  that 
wooU  be  dredged  at  uie  Swash|  an  objection  not  found  in  Wallace  Channel* 

K90  93 86 
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to  the  utility  to  coastwise  nayigation  of  Ocracoke  Inlet  and  the  pr^osed  improTe- 
ment,  especially  as  in  the  report  (p.  1120,  Annual  Report  Chief  of  Engineers,  1889) 
embodying  the  original  project,  importance  is  attached  to  the  improvement  ms  afford- 
ing coasting  vessels  access  through  the  inlet  to  Royal  Shoal  Harbor,  in  Pamlico 
Soundj  as  a  refuge  from  the  noted  perils  of  Cape  Hatteras  and  vicinity. 

Finding,  in  the  published  appropriations  and  expenditures  by  the  United  States 
for  rivers  and  harbors  from  1789  to  1882.  that  the  sum  of  $183,732.40  waa  expended 
for  the  improvement  of  Ocracoke  Inlet  irom  1826  to  1837,  the  reports  and  oorreapond- 
ence,  embracing  100  type- written  pages,  descriptive  of  the  operations  of  those  years 
were  obtained  and  copied  from  the  files  in  the  office  of  the  Cnief  of  En^^een. 

The  project  of  1827,  by  Capt.  Hartman  Bache,  Topographical  EngineerSy  was  to 
dredge  Flounder  Slue  to  the  depth  of  10  feet  and  width  of  ^OO  feet,  entailing  the  re- 
moval of  140,864  cubic  yards,  and  thus  obtain,  with  Wallace  Channel,  from  the  sluo 
to  the  inlet,  and  witli  that  part  of  the  ship  channel  from  the  sine  westerly  to  the 
sound,  a^ontinuous  channel  10  feet  in  depth  from  the  inlet  through  the  inner  shoals, 
to  the  sound.  At  that  time  the  alternative  was  considered  of  adopting  the  ship 
channel  entire  and  of  dredging  the  two  shoals,  namely,  the  "Swash  "  and  the  **  Bulk- 
head,'' that  obstructed  its  easterly  part,  instead  of  dredging  Flounder  Slue.  (See 
Chart  of  1830).  But  Flounder  Slue  was  adopted  for  reasons  stated  in  the  reports,  as 
follows:  Its  direction  was  more  favorable  with  regard  to  the  prevailing  winds ;  it 
afforded  the  nearer  and  more  direct  communication  with  the  sea:  it  was  protected 
by  the  ie^nds  to  the  northeast;  unlike  the  "  Swash''  and  the  "  Bulkhead, "  it  was 
withont  cross  currents;  it  had  previously  been  the  best  channel  until  ''destroyed  by 
abuses  in  the  navigation, "  consisting  in  the  formation  of  numerous  knolls  and  irre^ru- 
larities  by  grounding  vessels  in  it  and  kedging  them  through  it  and  in  dumping  bal- 
last in  it.    (Report  of  Capt.  Hartman  Bache,  1827.) 

When,  in  August,  1830,  dredging  was  commenced  at  Flounder  Slue  "  it  was  not 
considered  practicable  for  more  than  5  feet ;  in  1835  its  depth  had  been  increased  to 
8i  feet  at  low  water  on  the  shoalest  part  for  an  average  width  of  120  feet, "  and  it 
had  "for  a  year  previous  become  the  principal  channel  for  vessels  from  Pamlico  and 
Nense  rivers. " 

In  1831  shoaling  was  observed  at  the  mouth  of  Wallace  Channel,  and  Beacon  laliuid 
Slough  was  adopted  instead  of  that  part  of  Wallace  Channel  east  of  their  junction.  In 
1835  Lieut.  Swift  reported  that  the  mouth  of  Wallace  Channel  had  become  mnch 
shoaler  but  that  vessels  drawing  8  feet  still  passed  out  at  high  water,  and  that  about 
the  year  1818  it  had  been  in  a  worse  condition.  In  1837 he  reported  that  its  month  had 
become  so  shoal  as  to  prevent  its  being  used,  and  that  where  twelve  months  before 
there  was  8  feet  of  water  there  was  then  (October,  1837)  not  more  than  4.  This 
part  of  Wallace  Channel  is  now  shown  as  a  blind  channel  on  Lieut.  Lucas's  map. 

In  1831  Lieut.  Dutton  reported  that  the  depth  of  water  on  the  bulkhead  in  Beacon 
Island  Slough  was  6  feet  at  flood  tide ;  and  in  1832  he  reported  that  by  six  weeks'  dredg- 
ing in  August  and  September  of  that  ^ear  it  had  been  increased  to  a  depth  varying 
from  8i  to  9  feet  at  flood' tide  and  a  width  of  50  yards,  so  that  vessels  of  the  draft  of 
water  usually  employed  in  that  navigation  could  readily  pass  through  the  slon|^h. 

In  his  report  for  1832  Lieut.  Dutton  remarked:  "  The  most  favorable  circumstancf 
attending  the  operations  is  the  apparent  permanency  of  the  work  already  execnteii 
contradicting  in  this  essential  point  the  opinions  generallv  entertained,  andaffordini: 
the  surest  guaranty  of  the  eventual  success  of  the  work.'' 

November  23,  1833,  it  was  reported  "  that  from  Wallace  Channel "  ^doubtless  at 
Beacon  Island  Slough)  "about  34,000  yards  of  earth  had  been  removed  within  a  year,' 
and  that  navigation  of  8  feet  had  been  obtained  "  through  it." 

November  1,  1834,  in  transmitting  to  Congress  the  whole  report  of  the  offlcei 
charged  with  the  improvement,  it  was  stated  that  "operations  had  been  oontinnei 
with  perseverance;  that  35,300  yards  of  earth  had  been  excavated;  that  thongh  tht 
operations  had  been  but  partially  successful  they  had  nevertheless  been  productivi 
of  a  decided  and  useful  improvement  in  the  navigation ;  'that  there  were  oircnnh 
stances,  however,  arising  out  of  the  peculiar  nature  of  the  locality  which,  accordinf 
to  the  experience  of  the  last  season,  are  such  as  to  create  strong  doubts  of  the  prac- 
ticability of  improving  this  navigation  to  the  extent  desired  by  those  interest^  ia 
its  imnrovemcDt,  the  principal  object  having  been  to  obtain  a  draft  of  10  feet  at  bigk 
tide.''^  It  was  there  further  said:  '"The  causes  here  aUnded  to  are  the  unoertaii 
and  shifting  character  of  the  shoals  lying  near  the  inlet.'  The  effect  produced  at 
some  of  the  channels,  the  disappearance  of  mnch  of  the  work,  and  the  reappe^ancf 
of  some  of  the  bars  are  describcMl  and  the  inference  drawn  that  the  permanent  im* 
provement  by  dredging  for  a  greater  depth  of  water  than  that  then  existing  in  Wal 
face  Channel  was  uncertain,  if  not  impracticable." 

In  his  report  of  September  30,  1835.  Lieut.  Alexander  J.  Swift  said:  "To  tun 
the  course  of  the  ebb  tide  in  Wallace  Chanel  by  means  of  a  jetty  over  the  strip  of 
shoal  separating  this  channel  from  Beacon  Island  Slough  and  the  roads  is  the  course 
which  I  propose  in  order  to  form  a  good  month,"  his  Jetty  being  designed  to  aecom- 
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j&h  wlwt  tl  had  been  the  endeavor  to  accomplish  by  dredging  in  Beacon  Island 
2*c«h. 

'>rtober  90, 1S37,  Lieat.  Swift  reported:  ''This  jetty  was  commenced  in  the  latter 
l«t  of  last  March  and  was  very  nearl]^  completed  when  the  gale  of  the  18th  and 
lib  of  August  very  materially  injured  it.  Such  was  the  extent  of  the  injnry  that 
i;vM  thonsfat  inexpedient  to  prosecute  the  work.  •  •  •  The  changes  which 
«i  rontinnally  taking  place  in  the  navigation  of  Ocracoke  Inlet  may  at  some  fdture 
ta0  present  an  opportunity  of  permanently  improving  it  at  but  little  expense,  but 
Mrh  IS  its  exposed  situation  that  I  now  regard  the  possibility  of  any  immediate  ira- 
pmtment  as  vary  doubtful,  and  therefore  respectfully  recommend  to  the  Depart- 
lost  s  cassation  for  the  present  of  the  operations  there." 

Hiere  is  no  record  of  further  operatious,  and  such  is  the  result  of  the  expenditure 
b;UM  GoTomment  of  $133,732.40  for  the  improvement  of  Ocracoke  Inlet  from  1826 
UJSJ7. 

Bhedy  to  reeapitnlate  it:  After  a  very  careful  selection  of  the  channel  to  be  made 
dadlKing  commenced  in  1830;  in  1832  the  engineer,  Lieut.  Dutton,  considered  the  two 
jws'  experience  as  **  affording  the  surest  guarantee  of  the  eventual  success  of  the 
^mA;''  alter  another  two  years,  in  1834,  the  engineer  stated  that  the  experience  of 
tfei  last  season  was  such  as  to  create  strong  doubts  of  the  practicability  of  improving 
''i»  navigation  to  obtain  a  draft  of  10  feet  at  high  tide;''  finally,  after  a  further 
ei^neoce  of  three  years,  and  a  total  experience  of  seven  years  from  the  commence- 
mt of  diedffing,  ''the  possibility  of  any  immediate  improvement''  was  regarded 
"m  Tery  douDtriDLl,''  and  the  work  ceased. 

iaoog  the  responses  to  the  circulars  issued  in  May  were  some  from  mariners  long 
failiar  with  the  inner  shoals,  very  positively  asserting  that  while  the  material  to 
bi  dredffed  in  extending  Wallace  Ciiannel  is  sand  so  shifting  as  to  threaten  the 
»pmdy  uoaing  of  any  channel  dredged  through  it,  and  the  depth  of  water  only  about 
i  Wt,  at  Ocracoke  Swash,  which  had  not  changed  for  fifty  years,  the  bottom  was  stiff 
oai,  vith  a  least  channel  depth  of  7i  feet,  and  that  to  obtain  the  requisite  draft  of 
vibT  from  the  inlet  through  the  inner  shoals  to  the  sound,  the  channel  to  be  dredged 
sitb*  Swash  would  be  only  about  one-fourth  as  long  as  that  to  be  dredged  at  Wal- 
1a  Channel. 

« IS  understood  that  the  survey  made  in  February,  March,  and  April,  1891,  and 
ufm  which  the  present  project  was  based,  did  not  embrace  Ocracoke  Swash,  for  tbo 
tmon  that  Teskchs  Hole  Channel,  through  which  vessels  must  pass  to  navigate  the 
^tiKh  Channel,  had  been  several  times  choked  up^with  sand  at  its  mouth  near  the 
r<«t  of  Ocracoke  Island.  However,  as  Ocracoke  Swash  is  the  only  chaunel  now  and 
t'«rTcralyeara  past  navigated  by  vessels  crossing  the  inner  shoals,  and  through 
^tth  they  e«n  draw  7i  feet,  in  view  of  all  the  foregoing  it  was  deemed  by  me  expo- 
djBt  to  extend  the  survey  to  embrace  it  for  careful  comparison  with  Wallace  Chan- 
no  Mors  commencing  work  upon  the  improvement  of  toe  latter. 

hrh  further  survey  was  authorized  by  letter  &om  your  office  of  July  23. 1892,  and 
wn  BjMie  in  September  and  October  by  my  assistant,  First  Lieut.  E.  W.  Van  C. 
I'SM,  Corps  of  Engineers^  whose  report  of  February  18,  1893^  with  plot  in  three 
•bell,  is  iMsewith  transmitted.  Lieut.  Lucas  took  upwards  of  16,000  soundiugs, 
^xMtiing  not  only  over  Ocracoke  Swash  but  over  the  area  of  the  proposed  dredg- 
inrn  Wallace  Channel,  for  the  purpose  of  a  more  accurate  estimate  of  the  quautities 
of  Mi^ng  necessary  to  obtain  the  depths  of  10,  12,  14,  and  15  feet  than  could  be 
ois^  from  the  smaller  number  of  soundings  taken  during  the  unfavorable  conditions 
of  vv^ther  and  sea  in  March  and  April,  iSl. 

last.  Lacaa  finds  that  to  obtain  a  depth  of  12  feet  through  the  Ocracoke  Swash 
Chnacl  will  require  dredging  through  hve  shoals  an  aggregate  length  of  17^600  feet 
aii4;be  exoavation  of  480,800  cubic  yards,  while  to  obtain  12  feet  through  Wallace 
<*h«oel  the  length  of  dredging  would  aggregate  9,500  feet  through  two  shoals  aud 
theaioant  of  excavation  would  be  422,577  cubic  yards.  To  obiain  a  depth  of  10 
feetfrom  inlet  to  sound  requires  by  Ocracoke  Swash  Channel  dredging  through  three 
sliodi  s  total  length  of  9,100  feet  and  the  excavation  of  162,265  cubic  yards,  and  by 
^^'sace  Channel  dredging  through  two  shoals  a  total  distance  of  6,885  feet  and  the 
exfsntion  of  232,487  cubic  yards.  Allowing  an  average  of  6  inches  excess  of  depth 
in  4iilging,  the  amount  of  excavation  would  be  in  Ocracoke  Swash  Channel  212,265 
cabs  yards  and  in  Wallaoe  Channel  271,565  cubic  yards,  a  difference  of  59,300  cubic 
ya'iiv measured  in  situ)  in  favor  of  the  Ocracoke  Swash  route,  amounting,  at  the 
preiQt  contract  price,  17  cents  per  cubic  yard,  measured  in  scow  (equivalent  to  21  i 
tetito  per  yard  in  situ,  assuming  an  increase  of  20  per  cent  in  the  scow),  to $12,601.25. 
LMQt.  Lneas  found  by  boring  to  the  depth  of  12  feet  below  low  water  that  the 
maiaial  at  the  Swash  is  not  stiff  mud  but  a  very  fine  sand,  with  a  slisfht  admixture 
of  tfid,  and  differing  only  by  this  admixture  from  the  fine  sand  in  Wallace  Channel. 
FaitWmore,  a  strong  current  at  both  ebb  and  flood  sets  across  the  channel  that 
wo«i4  be  dredged  at  the  Swash,  an  objection  not  found  in  Wallace  ChanneL 
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The  ronte  across  the  inner  shoals,  by  the  Ooracoke  Swash  Channel  now  need,  lies 
firom  the  inlet  immediately  through  Teachs  Hole,  which  carves  sharply  aroond  the 
point  of  Ocracoke  Island,  making  an  angle  of  about  110^  with  the  channel  from  the 
bar.  A  ^  ind  favorable  for  outward-bound  vessels  in  Teachs  Hole  is  unfavorable  for 
northerly  bound  vessels  outside  the  inlet,  and  the  larger  number  of  vessels  sailing; 
from  it  are  bound  to  northern  ports.  On  the  other  hand,  a  favorable  wind  for  vessels 
outward  bound  through  Wallace  Channel  is  more  favorable  for  vessels  northerly- 
bound  at  sea. 

At  the  entrance  to  Teachs  Hole  Channel  from  the  bar  or  inlet  channel,  where 
there  is  now  a  depth  of  9.3  feet  at  low  water,  the  surveys  show  a  depth  of  7  feet  io 
1830  and  5i  feet  in  1852,  and  it  is  reported  by  mariners  that  since  the  latter  date  th« 
entrance  has  become  two  or  three  times  shoaled  to  6  feet  or  less. 

On  the  other  hand,  in  Wallace  Channel,  measuring  from  a  fixed  line  drawn  south* 
easterly  through  Ocracoke  Lij^ht-house,  the  10-foot  contour,  although  it  receded  to- 
wards the  inlet  one-hsJf  mile  in  the  twenty-seven  years  from  1830  to  1857,  advance <1 
into  the  shoals  five-eighths  of  a  mile  in  the  twenty  years  ii-om  1857  to  1877,  and  five- 
eighths  of  a  mile  in  the  fifteen  years  from  1877  to  1892.  Its  net  advanc^  into  the 
shoals  since  1830  is  three-quarters  of  a  mile. 

In  1827  the  estimated  amount  of  excavation  to  obtain  a  channel  400  feet  wide  and 
10  feet  deep  from  Wallace  Channel  through  Flounder  Slough  and  the  swash  of  the  Old 
Ship  Channel  to  the  sound  was  "6,401,933  cubic  feet,"=  200,071  cubic  yards.  Re- 
duclng  this  one- fourth  for  a  channel  300  feet  wide,  it  would  have  been  150,000  cubit 
yards.  In  that  estimate  of  1827  the  depth  of  10  feet  is  stated  to  be  "at  the  average 
high  water,  which  is  1  foot  4  inches  greater  than  the  tide  to  which  the  soondisgs  oi 
the  map  are  reduced.''  The  tidal  observations  by  Lieut.  Patrick  in  1891  showed  a 
range  of  tides  of  0.6  of  a  foot  at  Flounder  Slough  Rock  and  of  0.4  of  a  foot  at  thehead 
of  Wallace  Channel.  The  depth  of  10  feet  at  high  water  in  the  estimate  of  1827  ii 
approximately  9  feet  at  low  water  now,  and  Lieut.  Lucas  estimates  the  amount  of 
excavation  necessary  to  now  obtain  a  channel  300  feet  wide  and  9  feet  deep  at  lov 
water  from  the  head  of  Wallace  Channel  to  the  sound  to  be  155,351  cubic  yards,  dif 
fering  by  only  about  5,000  cubic  yards  from  the  quantity  of  excavation  necessary  ii 
1827,  notwithstanding  that  Wallace  Channel  has  since  advanced  three-quarters  of  i 

mile. 

During  the  same  time  the  Old  Ship  Channel,  parallel  to  Wallace  Channel,  bai 
shoaled  at  its  swash  (at  its  junction  with  Flounder  Slough)  3i  feet  (from  7  feet  to  3t 
feet),  at  its  "  bulkhead,"  3  miles  farther  east,  5  feet  (from  8  feet  to  3  feet),  and  be 
tween  those  points  about  6  feet  (from  18  feet  to  12  feet).' 

Now,  as  in  1^1-37,  Beacon  Island  Slough  is  the  other  of  the  two  localities  needinr 
improvement  on  this  Wallace  Channel  route  across  the  shoals.  When  dredging  ii 
this  slough  commenced  in  1831,  the  least  depth  in  its  channel  was  6  feet  "at  nooi 
tide ; "  it  was  then  increased  by  six  weeks'  dredging  to  "  8^  to  9  feef  at  fiood  Hde  fori 
width  of  50  yards :  its  least  depth  is  now  7i  feet  at  low  waler  for  a  width  of  300  feet, 
then  its  least  width  between  its  6-foot  contours  was  330  feet,  now  it  is  850  feet 
While  the  channel  through  this  slough  has  held  its  depth  and  greatly  increaaad  a 
width  since  1837,  it  has  (as  nearly  as  can  be  ascertained  from  the  charts),  whii 
retaining  its  direction,  moved  about  2,000  feet  southerly  and  into  an  almost  dirt^a 
alignment  with  the  channel  immediately  within  the  bar,  and  with  the  most  favoraliii 
point  of  embouchure  for  the  channel  to  be  dredged  into  the  sound.  This  increas 
m  the  capacity  and  improvement  in  the  alignment  of  the  channel  through  Beai'd 
Island  Slough,  and  the  change  in  the  location  and  direction  of  the  line  entailing  leuf 
excavation  (from  founder  Slough  in  1837  to  the  prolongation  of  Wallace  Chaniid 
now),  by  which  this  entire  channel,  when  improved,  will  lie  very  closely  on  o« 
course  (NW.  by  W.  |  W.)  from  the  inlet  to  the  sound,  constitute  its  improvement  a 
the  fifty-six  years  since  1837. 

Its  direction  is  much  more  favorable  than  that  of  the  Ocracoke  Swash  and  Teadi 
Hole  Channel  for  a  vessel  to  sail  from  the  sound  to  the  inlec  in  a  wind  that  iroist 
enable  her  to  continue  from  the  inlet  around  Cape  Hatteras.  Its  selection  by  offlc« 
who  examined  the  inner  shoals  sixty-six  years  ago,  its  history  since,  and  its  preach 
condition  confirm  its  selection  in  1889  as  the  best  channel  for  improvement  to  ttr 
depth  of  9  or  10  feet. 

By  Lieut.  Lucas's  survey  and  estimate,  the  following  are  the  quantities  in  aitn  t 
be  excavated,  and  cost,  at  21^  cents  per  cubic  yard  in  situ,  to  dredge  at  the  head  •/ 
Wallace  Channel  and  in  Beacon  Island  Slough  channels  300  feet  wide  to  the  respectiie 
depths  of  9, 10,  12, 14,  and  15  feet  and  thus  obtain  a  continuous  channel  of  not  lei 
than  these  depths  from  the  inlet  to  the  sound: 
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Depth. 

9  feet. 

10  feet 

12  feet 

14  feet 

15  feet 

Ikacon  Island  Sloueh cubic  yards. . 

Head  of  Wallace  Cuannel do — 

9.8fi2 
183,207 

26,159 
245,407 

90,486 
886,486 

177, 136 
562,962 

225,571 
706,980 

Total.... do.... 

193, 009 

271,566 

476,972 

740,098 

932,551 

Gwt,  at  21^  cents  per  cubic  yard 

Add  for contineenciea. .................. 

$41,027.16 
10  per  cent. 

$57,707.78 
10  per  cent. 

$101,356.55 
5  per  cent. 

$157,270.83 
5  per  cent. 

$198,167.09 
5  per  cent. 

Total  estimated  coat 

$45, 129. 88 

$63,478.56 

$106, 424. 88 

$165,134.37 

$208,075.44 

AsBTunlng  4  yards  in  situ  to  ^ake  5  yards  in  the  scow,  the  foregoing  price,  21^ 
cents  per  yard  in  situ,  is  the  same  as  the  present  contract  price,  17  cents  per  cubic 
yard  measured  in  scows,  for  dredging  to  the  depth  of  12  feet  and  amount  of  $75,000 
at  Ocracoke.  The  prices  in  the  four  other  bids  received  September  5,  1891,  were 
30, 31,  34,  and  41  cents  per  cubic  yard  measured  in  scows.  It  is  not  probable  that 
as  low  a  price  as  17  cents  can  be  obtained  in  another  contract. 

The  only  ports  within  Ocracoke  Inlet  to  or  from  which  vessels  crossing  the  inner 
shoals  would  be  bound  are  Newborn  on  the  Neuse  River,  Washington  on  the  Pamlico 
Kiyer,  Elizabeth  City  on  the  Pasquotank  River,  £denton  on  Albemarle  Sound,  four 
points  on  the  Roanoke  River  (Plymouth,  Jamesville,  Williamston,  and  Hamilton), 
and  a  number  of  points  on  Pamlico  Sound  where  lumber  is  shipped  directly  from  the 
mills. 

The  greatest  depth  that  vessels  can  now  rely  upon  carrying  up  the  Neuse  River  to 
Newborn  and  up  the  Pamlico  to  Washington  is  8  feet. 

As  very  roughly  estimated,  merely  from  the  Coast  Survey  charts,  to  obtain  depths 
of  10, 13,  or  Id  feet  up  to  Newbem  would  require  dredging  in  the  Neuse  River  the 
respective  lengths  of  about  1.3,  3,  and  11.4  miles,  involving  the  excavation,  respec- 
tiyoly,  of  about  100,000, 350,000,  and  1,165,000  cubic  yards,  at  the  respective  costs  of 
about  $15,000,  $50,000,  and  $170,000 :  and  to  obtain  the  same  depths  up  to  Washing- 
ton would  require  dredging  in  the  Pamlico  River  the  lengths,  respectively,  of  about 
5.2,9.8,  and  14  miles,  entailing  the  excavation,  respectively,  of  about  553,000, 1,790,000, 
and  3,110,000  cubic  yards,  at  the  estimated  respective  costs  of  about  $80,000, 
$*iS5,000,  and  $450,000.  The  foregoing  estimates  are  for  a  channel  200  feet  wide, 
dt^dgiug  at  13i  cents  per  cubic  yard,  and  might  be  very  [materiaUy  increased  by 
accurate  Burveys,.and  are  very  liable  to  still  larger  increase  if  stumps  be  encoun- 
tered, which  have  been  found  in  dredging  hitherto  in  both  rivers. 

The  greatest  draft  which  can  now  be  carried  from  any  point  on  the  sounds  whence 
lumber  is  shipped  direct  is  8^  feet. 

The  other  ports  above  named  on  the  Pasquotank  and -Roanoke  rivers  and  Albemarle 
Sound  could  be  reached  from  Wallace  Channel  at  Ocracoke  Inlet  only  by  first  cross- 
ing Bluff  Shoal  in  Pamlico  Sound  and  thence  passing  through  Croatan  Sound  into 
Albemarle  Sound.  The  Bluff  Shoal  is  1  mile  across,  and  only  11  feet  can  be  car- 
ried over  it.  Ordinarily  in  a  calm  a  draft  of  8  feet  only  can  be  carried  through 
Croatan  Sound.  A  northerly  wind  blowiug  the  water  from  Croatan  Sound  into  Pam- 
lico  Sound  reduces  this  draft  to  about  7  feet,  while  inversely  a  southerly  wind 
increases  it  to  about  9  feet. 

A  depth  of  9  feet  through  the  inner  shoals  at  Ocracoke  Inlet,  permitting  vessels  to 
draw  with  safety  8  to  8^  i'eet,  is  the  greatest  depth  that  would  at  present  be  of  any 
utihty  to  vessels  engaged  in  the  commerce  of  Pamlico  and  Albemarle  sounds  and 
tlieir  affluents,  and  10  &et  is  as  great  a  depth  as  it  is  even  remotely  probable  will  be 
repaired  for  that  commerce  in  the  future. 

The  present  contract  (of  November  28, 1891)  is  for  dredging  to  12  feet  in  prosecu- 
tion (8o  far  as  funds  available  permit)  of  the  project  approved  by  the  Secretary  of 
War  August  13,  1891,  authorizing  further  deepening,  and  of  the  original  project 
of  1889,  which  embraces  estimates  for  depths  of  10, 13,  and  15  feet,  the  latter  behig 
the  greatest  depth  at  mean  low  water  on  the  outer  bar  when  it  is  in  exceptionally 
favotable  condition.  As  any  greater  depth  than  10  feet  will  be  at  ])resent  and  in 
future  superfluous  for  vessels  navigating  the  sounds,  the  purpose  in  obtaining  through 
the  inner  shoals  the  greater  depths  up  to  15  feet  can  be  only  to  permit  coastwise 
vessels  to  cross  the  inner  shoals  for  renige  in  the  sound,  as  mentioned  in  the  report 
accompanying  the  project  of  1889.  (Annual  Report  Chief  of  Engineers,  1889,  p.  1120, 
before  cited.) 

I  have  diligently  sought,  by  circulars  and  otherwise,  information  upon  the  utility 
of  the  jiroposed  improvement  for  this  purpose,  and  have  obtained  it  from  a  consid- 
erable number  of  agents,  shipowners,  and  mariners  familiar  with  the  navigation 
of  the  sounds  and  of  that  noted  part  of  the  coast  embracing  Capes  Lookout  and 
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Hatteras.  The  greatest  depth  that  can  be  relied  upon  on  the  outer  bar  at  Ooracoke 
Inlet  is  14  feet  at  low  water  and  18  feet  at  high  water.  At  least  a  great  many,  if  not 
the  larger  nuinber,  of  the  yessels  now  engaged  in  the  coastwise  trade  draw  not  ]es8 
than  14  feet.  Frequently  at  least,  if  not  usually,  when  vessels  are  seeking  a  harbor 
of  refuge  there  is  considerable  sea,  and  a  good  margin  between  the  depth  on  the  bar 
and  the  draft  of  the  vessel  is  necessary,  especially  on  so  expcMod  a  bar  on  so  rouf  h 
a  part  of  the  coast  as  the  vicinity  of  Hatteras,  when  a  harbor  of  refuge  wonld  do 
most  sought  in  easterly  storms.  Mariners  are  very  careful  not  to  become  embayed 
in  the  bight  between  Capes  Hatteras  and  Lookout,  for,  if  unable  to  round  either  ca'p^t 
and  if  unable  to  enter  either  Ocracoke  or  Hatteras  inlet  from  too  mueh  draft, 
thick  weather,  or  want  of  knowledge  of  the  bar  channel  when  too  rough  to  \h» 
boarded  by  a  pilot,  they  must  go  ashore.  In  the  sailing  directions  in  the  Atlantic 
Coast  Pilot  it  is  said:  ''Strangers  should  not  attempt  to  enter  this  inlet  without  a 
pilot,  as  it  changes  so  frequently  that  no  reliable  directions  can  be  given."  There- 
fore coasting  vessels  only  of  the  lighter  drafts  will  seek  Ocracoke  for  refuge;  and  it 
is  not  at  all  probable  that  they  would  cross  the  inner  Bhoals  for  an  anchorage  were 
a  deeper  channel  cut  through  the  inner  shoais,  because,  first,  there  is  plentv  of  room 
and  good  and  at  least  fairly  sheltered  anchorage  close  within  the  inlet,  and,  second, 
if  anchored  in  the  sound  they  would  be  handicapped  in  getting  to  sea  again  by 
having  to  be  towed,  or  to  wait  for  a  favorable  wind  to  sail,  through  the  5  miles  of 
narrow  channel. 

The,  area  at  the  northwesterly  verge  of  the  inner  shoals  at  the  light-house  ami 
nearly  inclosed  by  Royal  Shoal  (see  Coast  Survey  chart)  w^ill  have  its  value  as  an 
anchorage  for  vessels  navigating  the  sound  to  and  from  the  inlet  considerably 
enhanced  by  the  proposed  improvement  of  Wallace  Channel ;  but  in  my  opinion  there 
is  no  probability  that  coastwise  vessels  not  bound  to  the  North  Carmina  sounds 
would  ever  resort  to  it  for  refuge.  The  usefulness  of  the  improvement  to  coastwise 
vessels  not  bound  to  the  .ports  of  these  sounds  will  be  restricted  to  permitting  an 
occasional  disabled  vessel  of  the  lighter  drafts  to  get  access  to  the  marine  railways 
and  shipyards  at  Newbern  and  Washington. 

From  the  foregoing,  it  is  my  opiniun,  formed  after  careful  and  quite  ext«ndc^<l 
inquiry,  that  any  dredging  on  the  inner  shoals  at  Ocracoke  would  be  superfluons ; 
that  is,  in  excess  of  10  feet,  the  depth  prescribed  in  the  project  of  1827  and  worked 
for  until  1837. 

If  tbe  depth  of  dredging  under  the  present  contract,  which  prescribes  12  feet,  can 
be  restricted  to  10  feet,  the  amount  of  that  contract  ($75,000)  will  be  suflScient  to 
complete  the  dredging  300  feet  in  width  through  both  shoals  at  Beacon  Island  Slongh 
and  the  head  of  W  allace  Channel. 

The  following  facts  seem  to  me  to  have  an  important  relation  to  present  and 
fidture  requirements  at  Ocracoke  Inlet. 

The  rivers  Neuse  and  Tar,  so  far  as  they  lie  in  the  territory  where  cotton  is  pro- 
duced in  considerable  quantity,  are  shallow,  and  navigation  upon  them,  even  by  lij^h  t- 
draft  boatSt  intermittent  and  uncertain,  sometimes  oeginning  (after  the  low-water 
season  of  the  summer  and  autumn)  soon  after  the  shipping  of  the  cotton  crop  coin> 
mences  and  sometimes  not  until  it  is  far  advanced. 

Since  1879,  $254,000  have  been  spent  on  the  Neuse,  a  great  part  of  it  between  Kin- 
ston  and  Newbern,  and  since  1880,  $48,000  have  been  spent  on  the  Tar  River  betwect 
Tarboro  and  Washington.  No  boats  now  run  at  any  season  of  the  year  from  Kin 
ston  to  Newbern,  and  on  the  Tar  River  from  Tarboro  to  Washington,  where  4  steanh 
ers  were  running  seven  or  ei^ht  years  ago,  only  2  now  run  when  the  stage  of  wat« 
permits,  and  I  am  informed  it  barely. pays  to  run  them  from  Washington  more  thai 
two-thirds  of  the  distance  to  Tarboro. 

The  route  from  the  cotton  belt  of  the  State  to  Norfolk  by  two  separate  railwaf 
lines  is  very  direct  and  much  shorter  than  by  water,  and  shipment  fiy  ndl  invol\^ 
no  cost  for  insurance.  From  Tarboro,  in  the  easterly  part  of  the  cotton  belt,  tlf 
distance  to  Norfolk  is  by  rail  102  miles  and  by  water  (nver,  sounds,  and  canal)  29 
miles. 

Of  about  350,000  bales  of  cotton  produced  annually  in  North  Carolina,  abotf 
50,000  bales  are  shipped  from  Newbern  and  Washington  by  the  sounds  and  canal  • 
Norxolk,  and  none  by  Ocracoke  Inlets  over  whose  inner  shoals  as  much  water  (7  feet 
can  now  be  drawn  as  throngh  the  canal. 

Naval  stores  were  formerly  produced  and  shipped  in  large  quantities  from  all  aloK 
the  coast  of  North  Carolina,  but  owing  to  the  exhaustion  of  the  long-leafed  pine  tber 
production  has  now  practically  ceased  north  of  the  district  whose  outJet  is  \Vi^ 
mington. 

Of  the  eight  counties  of  North  Carolina,  namely.  Dare,  Tyrrell,  Washington,  Hyd^ 
Beaufort,  Pamlico,  Craven,  and  Carteret,  lying  contiguous  to  and  between  Albeniaj^ 
and  Pamlico  sounds,  the  Pamlico  and  Lower  Neuse  rivers,  and  embracing  an  ax« 
of  4,370  square  miles,  the  area  under  cultivation  for  cotton,  tobacco,  and  the  cer<?a> 
was  in  1889,  by  the  United  States  Census  of  1890,  by  counties^  less  than  1  to  10  ptf 
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mt  and  ATenged  about  5  per  cent  of  their  whole  area.  In  the  three  oonnties  next  west 
Itirtint  Pitl^and  Jones),  embracing  1,770  sqnare  miles,  the  area  under  like  cnltiva- 
ua  Taiiedy  by  oonntieBy  from  12  to  18,  and  averaged  about  14  per  cent  of  their  entire 


The  aboT6-named  eleven  eounties  contain  very  extensive  tracts  of  pine  timber 
ttth  more  or  leee  cypress  swamp.  Eastern  North  Carolina  is  described  in  the  ency- 
^•pcdtas  as  ''  A  broad  expanse  of  from  40  to  60  miles  towards  the  interior  of  pine 
fcsT«ts  intersected  by  cypress  moiasses,  embracing  an  area  of  3,000,000  acres/'  The 
n«  in  these  tmcto  north  of  the  Neuse  River  is  almost  wholly  the  short-leafed  variety. 
lilies  to  cireulars  sent  to  all  the  principal  lumbermen  in  that  region  state  that  the 
•u«t-lc«fed  pine  is  almost  inexhaustible,  while  the  long-leated  variety,  known  in  the 
Wth  as  the  yellow  pine,  is  nearly  exhausted  and  rapidly  becoming  extinct. 

The  short-leafed  pine  grows  ranidly,  and,  in  areas  which  are  cleared  of  both  varie« 
im  of  Biercbantable  sizes,  it  botn  renews  itself  and  replaces  the  long-leafed  pine. 
tirfettambers  of  hogs,  always  roaming  in  the  woods,  eagerly  devour  tne  seed  of  the 
M(;-leafed  pine  and  burrow  deep  in  the  ground  to  eat  the  succulent  roots  of  its 
?)cng  growthyWhile  forest  fires,  from  the  crude  turpentine  adhering  to  the  boxed  trees, 
i»  iDore  deetmcti ve  of  it.  The  short-leafed  pine  is  n  ot  so  preyed  upon  and  is  in  great 
fed  increasing  demand  in  the  North  for  the  interior  finishing  of  houses  in  place  of  the 
^b-prieed  and  nearly  exhausted  Northern  white  pine,  formerly  used  for  that  pur- 

Jbort-leafed  pine  lumber  will  constitute  for  many  years  the  ^reat  volume  of  heavy 
mi  hnlkv  freight  requiring  cheap  transportation  from  the  region  accessible  to  Albe- 
•vie  and  Paimico  sounds  and  the  rivers  flowing  into  them,  and  it  will  practically 
Ceo  North. 

The  lumber  trade  from  North  Carolina  with  the  West  Indies  is  wholly  in  long-leafed 
*a«,  is  eat  from  the  region  south  of  the  Neuse  River  and  is  shipped  from  Wilming- 
^  vhleh,  of  its  annual  output  of  about  26,000,000  feet  of  lumber,  ships  annually  to 
«  West  Indies  about  16,000,000  feet  of  long-leafed  pine. 

It  is  said  that  the  trade  in  cypress  shingles  from  North  Carolina  to  the  West  Indies 
im  mueh  diminished,  and  continues  to  diminish,  from  the  increasing  use  there  of 
<anigated  galvaniEod  iron  roofing.  The  annual  shipment  of  shingles  from  Wil- 
■B^n  to  the  West  Indies  has  fallen  off  from  an  average  of  3,442,000  in  1888, 1889, 
art  1890,  to  an  average  of  2,098,000  in  1891  and  1892,  a  decrease  of  39  per  cent. 
Cttisena  of  Washington,  N.  C,  have  prompted  and  strenuously  urge  the  improve- 
*9t  of  Ocracoke  Inlet  to  give  that  town  direct  communication  with  the  sea,  a  line 
^fteamers  to  the  North,  build  it  up  as  a  seaport,  and  restore  the  large  foreign  com- 
■rrc  which  tbev  sav  it  had  before  the  war.  With  the  movement  of  cotton  and  the 
f^iltion  of  thelnraber  and  shingle  trade  as  above  given,  I  am  unable  to  find  what 
tMfinetgn  trade  from  Washington  would  principally  embrace,  except  the  export 
cfHtrel  staves  and  import  of  salt  and  molasses. 

U  rery  much  the  larger  part  of  the  freight  that  wonld  ^o  out  of  Ocracoke  Inlet 
^sU  be  bound  North,  would  emerge  upon  the  coast  17  miles  southerly  from  Cape 
Iteetss  mad  would  Incur  the  dancers  of  the  perilous  shoals  off  the  cape^  crossed 
bftfnmg  and  variable  currents  and  the  baffling  winds  of  that  locality,  notod  as  be- 
*s|  vorse  and  more  dreaded  than  any  other  part  of  the  Atlantic  coast  of  the  United 
^^^  I  have,  in  investigating  this  whole  subject,  been  more  and  more  impressed 
^*1k  Uie  disadvantage  of  the  outside  routo  north,  via  Ocracoke,  in  contrast  with  the 
a^intagea  of  an  intorior  route  from  the  sounds  by  canal  to  Elizabeth  River  and 
Ii«pton  Roads.  * 

m  prevailing  winds  on  that  part  of  the  coast  from  September  to  April  are  north- 
«i^  or  northwesterlv,  and  the  course  of  vessels  from  Bodies  Island,  35  miles  north 
of  Cape  Hattoras,  7o  miles  to  Cape  Henry,  is  north-northwest.  One  mariner  writes 
nM*'it  is  more  trouble  getting  from  Hatteras  to  Cape  Henry  in  the  winter  time  than 
f^m  Capo  Henr^  to  Boston, "  on  account  of  the  different  trend  of  the  coast.  The 
fottiT  distance  is  76  miles  while  the  latter  is  540  miles. 

ham  April  to  September  the  prevailing  wind  at  Hattoras  is  southwest,  causing;  a 
**i^  northerly  current  across  Hatteras  Shoals,  both  wind  and  current  baffling 
'V'mU  southward  bound  in  their  endeavors  to  round  the  cape,  and  if  they  get  well 
off  1  they  encounter  the  adverse  current  of  t£e  Oulf  Stream.  One  mariner  wrote 
nf%  July  liiat  that  on  a  trip  he  was  then  making  he  had  been  three  weeks  trying 
t^  ^  loond  Hatteras,  beating  against  a  south  wester,  and  counted  55  vessels 
s'^md  him  likewise  baffled.  Anotner  writes  that  he  has  known  vessels  detained 
off  1^  shoals  fifteen  to  twenty  days,  and  cites  an  instance  of  a  vessel  bound  to  the 
P»2ieo  River  which  abandoned  its  attempt  to  round  the  cape  after  a  persevering 
^ffsRi  sailod  back  to  Hampton  Roads,  returned  south  through  the  Albemarle  ana 
<*ht«4>eako  Canal  and  the  sounds  to  the  Pamlico  River,  there  received  ito  cargo, 
AB<4  tailed  out  through  the  inlet,  passing,  as  it  rounded  Cape  Hatteras,  the  very  ves- 
s**)!  vilh  which  it  had  attempted  to  double  the  cape  goin^  south,  still  to  the  north 
of  il  vaitiaf  te  a  lisvorable  wind«    Another  instance  ia  given  ox  two  vessels  axriv- 


1366      REPORT   OF  THE   CHIEF   OF   ENGINEERS,  U.  8.  ARMY. 

ing  at  the  cape  together,  bound,  the  one  through  Hatteras  Inlet,  11  miles  soutli  of 
the  cape,  and  the  other  to  Galveston,  Tex.  The  latter  reached  Galveston  while  the 
former  was  still  waiting  to  get  around  Hatteras  and  through  the  inlet. 

Narrow-gauge  railways  are  building,  in  gradually  increasing  numbers,  into  the 
extensive  timber  tract  of  extreme  eastern  North  Carolina.  Their  first  cost  is  about 
$1,500  to  $2,000  per  mile,  and  when  trees  of  merchantable  size  are  cut  away  within 
convenient  reacn  the  track  is  moved  at  a  cost  of  about  $500  per  mile. 

The  quantity  of  lumber  cut  annually  along  the  lower  rivers  and  shores  of  the  two 
sounds  (Pamlico  and  Albemarle)  and  brought  to  them  by  the  narrow-gavge  rail  way » 
and  other  means,  for  transportation  north  by  water,  is  upwards  of  60,000,000  feet . 
and  in  view  of  tiie  great  quantity  and  rapid  growth  of  suort^eafcd  pine  accessible 
from  the  sounds,  and  of  the  increasing  demand  for  it  in  the  North,  trade  in  it  to  the 
North  is  susceptible  of  ^at  development  if  a  cheap,  direct,  safe,  and  reliable  atl- 
water  route  can  be  provided  for  it;  but  it  is  now  greatly  hampered,  not  only  by  the 
shoals  at  Ocracoke,  but  by  the  difficulties  of  coastwise  navigation  at  Hatteras  and 
north  to  Cape  Henry.  To  improve  the  Ocracoke  outlet  invites  this  trade  more  and 
more  to  incur  those  difficulties  of  the  very  part  of  the  coast  most  dreaded  by  nil 
coasters,  and  whicli  it  seeks  to  avoid  by  the  interior  route  north  through  the  Albe- 
marie  and  Chesapeake  Canal,  but  where  it  is  again  hampered  by  tolls  (60  cents  per 
1^000  feet,  with  a  rebate  of  20  cents  on  every  2,000,000  feet)  and  by  the  want  of  capa- 
city of  that  waterway  which  is  tortuous  and  shallow,  permitting,  usually,  but  7  feet 
draft  and  only  6  feet  when  north  winds  lower  the  water  in  Currituck  Sound. 

From  Albemarle  Sound  9^  feet  can  usually  be.carried  through  an  excellent  chan- 
nel^ with  no  current,  up  the  Pasquotank  River  29  miles  to  the  Dismal  Swamp  Canal. 
This  depth  is  diminished  by  strong  northerly  winds  to  8  feet,  but  could  be  increased 
by  a  little  dredging  about  3  miles  below  Elizabeth  City. 

Barges  with  a  draft  not  exceeding  B^  feet  will  carry  each  350,000  feet  of  lumber, 
and  a  towboat  will  haul  four  or  five  of  them,  taking  about  1,500,000  feet  at  a  trip. 
This  is  the  cheapest  method  of  transporting  lumber  and  other  heavy  and  bnlk.\ 
freights. 

It  is  understood  that  the  larger  barges  can  even  go  outside  f^om  Hampton  Roadg 
to  Philadelphia  and  New  York. 

Were  the  Dismal  Swamp  Canal  (now  shoaled  in  places  to  the  depth  of  aboutS  fM't 
enlarged  and  deepened  to  9  feet,  with  a  little  increase  in  depth  (^now  8  feet)  at  in* 
tervals  for  a  mile  in  Croatan  Sound,  lumber  could  go  by  this  cheapest  method  of 
transportation  without  cost  for  insurance  direct  from  the  sounds  of  North  Carolina 
to  Norfolk,  Baltimore,  Washington,  and  Philadelphia.  By  this  route  there  would 
be  no  expense  for  insurance,  and  delay  would  seldom  be  entailed,  at  least  to  Norfolk, 
by  the  weather.  The  insurance  on  lumber  by  sea  from  Ocracoke  is  2^  per  cent  of 
its  value,  to  which  must  be  added  pilot's  fee,  and  perhaps  towage,  unless  delay  is  U 
be  incurred  in  waiting  for  a  favorable  wind  to  get  thronghthe  cnannel  300  feet  wide 
and  a  mile  long. 

All  the  foregoing  facts  and  considerations,  to  say  nothing  of  the  possible  difficnlti 
of  maintaining  a  channel  dredged  through  the  inner  shoals,  greatly  depreciate,  ii 
my  estimation,  the  importance  of  the  improvement  of  OcracoKe  Inlet,  and  imprea 
me  with  the  incomparably  greater  value  of  an  enlargement  of  t^e  Dismal  Swam^ 
Canal  as  a  work  of  first  importance  and  lasting  beneht  to  the  commercial  intereHft 
of  eastern  North  Carolina.  Besides  its  use  by  bargerwith  heavy  and  bulky  freight 
the  enlarged  Dismal  Swamp  Canal  would  insure  to  steamers  £rom  the  sounds  (nof 
hampered  by  the  inadequacy  of  the  Albemarle  and  Chesapeake  Canal  route)  quUi 
and  reliable  transit  to  Norfolk  for  passengers  and  for  the  increasing  and  perishabk 
products  of  the  oyster  beds  and  fisheries  and  truck  farms,  for  which  Newborn  is  b* 
coming  a  center  of  some  importance. 

The  route  by  the  Dismal  Swamp  Canal,  if  enlarged^  would  thus  induce  the  motf 
effective  competition  with  the  easterly  lines  of  rai&oad  north  to  Norfolk  that  can  b 
obtained,  ana  would  be  the  shortest,  most  westerly,  and  most  reliable  of  the  obtai» 
able  water  routes  north  from  the  Carolina  sounds. 

Its  possible  ultimate  extension  to  Beaufort  through  Core  Sound  or  the  Clnbfcwt 
and  Harlowe  Canal  would  give  an  outlet  for  large  quantities  of  lumber  from  tin 
extensive  timber  tract  lying  to  the  north  of  Bogue  Sound,  and  give  to  the  lights 
draft  coasting  vessels,  now liardly  able  to  compete  with  the  larger  vessels,  the  cnoiti 
of  an  inside  route  from  Hampton  Ronds  to  Beaufort,  which  they  could  proliablf 
pursue  south  in  summer  and  north  in  winter  with  advantage  in  avoiding,  at  leaat  u 
part,  the  conditions  so  baffling  to  vessels  outside  bound  in  those  directions  in  thoN 
seasons. 

An  estimate  is  required  of  the  cost  of  maintaining  the  channel  to  be  dredg«< 
through  the  inner  shoals.  I 

The  10-foot  contour  in  the  shoals  in  the  sounds,  measured  from  a  line  drain 
through  Mount  Vernon  Rock  and  tangent  to  the  end  of  Portsmouth  Island  at  tbi 
inlet  to  a  line  drawn  through  Uowar£  Reef  and  the  2>oint  of  Ocracoke  Island,  if  tf  i 
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miles  longy  closely  following  a  curve  lying  pretty  uniformly  (excepting  at  Bluff 
Shoal)  6  miles  distant  from  thB  throat  of  the  inlet.  Between  this  contour,  the 
lines  drawn  as  above,  and  the  throat  of  the  inlet  the  inner  shoals  embrace  an  area 
of  32^  square  miles  of  exceedingly  fine  but  not  ^uite  impalpable  sand,  shifting  with 
enrreats  often  induced  and  controlled  by  the  wind. 

The  mean  range  of  tide  is,  on  the  bar  3  feet,  at  the  anchorage  1^  feet  (both  by 
Coast  Pilot),  and  at  the  head  of  Wallace  Channel,  6  miles  from  the  inlet,  it  is  4 
inches,  so  fi^eat  is  the  lateral  expansion  commencing  immediately  within  the  inlet. 

The  relative  mean  heights  of  the  ocean  and  sound  are  not  accurately  Iniown,  but 
it  is  said  (Annual  Report,  Chief  of  Engineers,  1889,  p.  1121)  that  the  sound  is  re- 
ported to  average  about  1  foot  the  higher.  The  sea  being  at  mean  low  water  below 
and  at  mean  high  water  above  the  sound,  the  tide  flows  flood  through  the  inlet  from 
that  time  during  the  flood  tide  when  the  sea  has  risen  to  the  sound  level  until  during 
the  ebb  it  has  receded  to  that  level  again ;  during  the  Remainder  of  the  ebb  tide, 
and  during  the  flood  tide  until  the  level  of  sound  and  sea  are  the  same,  there  is  an  ebb 
current  running  out  through  the  inlet.  The  ebb  current  is  the  stronger.  Reliable 
information  regarding  the  currents  and  slope  between  the  inlet  and  the  head  of 
Wallace  Channel  is  desirable  and  should  be  obtained  this  season  by  further  current 
observations  and  by  ascertaining  (with  the  level)  the  relative  heights  of  the  zeros 
o(  the  several  tide  gauges,  whiph  the  failure  of  the  current  meter,  the  distance  of 
the  stations  firom  shore,  and  the  weatJier  towards  the  close  of  the  survey  prevented 
last  season. 

From  the  inlet  the  inner  shoals  are  penetrated  by  four  principal  channels,  Wallace, 
the  Old  Ship  Channel,  Blairs,  and  Teachs  Hole  Channel,  all  lying  within  the  quad- 
rant extending  from  northwest  to  northeast.  The  6-foot  contours  of  the  extreme 
westerly  channel,  Wallace,  of  the  extreme  easterly  one,  Teachs  Hole  (in  Big  Foot 
Slue),  and  of  Blairs  next  to  the  latter,  end  respectively  at  the  channel  length  of  6, 
5^,  and  5^  miles  from  the  inlet.  The  Old  Ship  Channel,  formerly  navigated,  has 
now  become  so  deteriorated' as  to  almost,  or  quite,  lose  its  continuity  as  a  channel. 
Teachs  Hole  Channel,  and  the  Ocracoke  Swash,  to  which  it  leads,  form  the  route 
now  used  exclusively  by  vessels.  The  changes  that  have  occurred  in  these  four 
channels  with  the  blind  ones  branching  from  them  and  sloughs  connecting  them  will 
he  found  in  much  detail  in  Lieut.  Lucas  report. 

The  tidal  forces  acting  through  the  inlet  with  the  usually  prevalent  states  of 
wind  seem  now  to  maintain  the  depth  of  6  feet  to  a  distance  from  the  inlet  of  6  miles 
in  the  straighter  and  of  5i  to  5^  miles  in  the  more  circuitous  channels.  If  Wallace 
Channel  be  extended  to  the  sound  by  dredging  to  the  depth  of  10  feet  the  extension 
will  be  1  mile  in  length,  an  increase  in  channel  length  from  the  inlet  of  17^  per  cent 
(from  5f  miles  to  6|  miles),  where  there  must  be  a  much  weakened  current,  while 
the  embouchure  of  the  channel  in  the  sound  will  be  exposed  to  the  action  of  tJie 
waves,  fortunately  restricted  in  a  material  degree  by  the  location  of  the  embouchure 
in  the  basin  or  anchorage  nearly  inclosed  by  Royal  Shoal,  and  known  as  Royal 
Shoal  Harbor. 

To  obtain  a  depth  of  10  feet  the  depth  to  be  excavated  at  the  crest  of  the  shoal 
will  be  5i  feet,  making,  for  a  width  of  300  feet,  the  cross-section  of  excavation  1,650 
square  feet. 

Wallace  and  the  Old  Ship  channels  are  for  a  considerable  distance  approximately 
parallel  and  3^000  to  4,000  feet  apart.  While  extensive  changes  have  occurred  ia 
them  since  1827,  the  latter  having  diminished  in  depth  in  places  as  much  as  3^,  5, 
and  6  feet,  and  the  former  having  advanced  three-quarters  of  a  mile  toward  the 
sound,  it  has  been  seen  that  the  quantities  of  excavation  necessary  to  obtain  a 
channel  300  feet  wide  and  9  feet  deep  to  the  sound  from  the  Old  Ship  Channel  in 
1827,  and  from  Wallace  Channel  now,  differ  only  about  5,000  cubic  yards  in  an 
excavation  a  mile  long.  This  fact,  together  with  the  symmetry  in  the  outline  of  the 
shoal,  the  near  uniformity  in  the  distance  of  the  outline  from  the  inlet,  and  in  the 
channel  lengths  (considering  the  effect  of  sinuosities  and  of  prevailing  winds)  to 
which  the  three  principal  channels  extend  from  the  inlet,  suggest  an  adjustment  of 
depths  and  distances  on  the  shoals  from  the  heads  of  the  channels  to  the  sound 
which  the  cutting  of  so  large  an  artificial  channel  would  disturb  and  which  the 
natural  forces  would  restore. 

Hie  sound,  in  the  resistance  which  the  water  offers  to  a  disturbance  of  the  distri- 
bution, along  the  perimeter  of  the  shoals,  of  the  flow  of  water  into  it  (an  abnor- 
mally increased  flow  upon  it  at  any  one  locality  entailing  there  an  increase  of  head) 
is,  it  seems  to  me,  the  conservator  of  the  relative  capacities  of  the  several  channels 
from  the  inlet  to  itself,  preserving  their  adjustment  and  ceaselessly  acting  to  restore 
it  whenever  disturbed  oy  movements  of  sand  in  storms  or  by  artificial  causes. 

Even  if  the  natural  forces  normally  in  action  were  to  adapt  themselves  to  the 
niaintenanoe  of  the  artificial  channel  (more  or  less  modified  by  them)  gales  excep- 
tional  in  force  and  direction,  or  exceptional  seasons  (which  do  occur,  although  with 
moce  or  less  in^requenoy)  wnen  windis  of  more  than  ordinary  force  blow  with  unusual 
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frequeQcy  or  persiatency  for  a  considerable  period  from  an  nnnsnal  qnarter,  may  in 
80  broad  an  expanse  of  shoals  of  fine  and  shiftia^  sand  speedily  choke  up  »nd  de- 
stroy,  for  purposes  of  navigation,  that  or  any  existing  channel,  while  opening  an- 
other, after  wnich  the  natural  forces,  acting  under  normal  conditions,  world  aojast 
to  those  conditions  the  relative  capacities  of  the  channels  that  had  been  newly 
formed. 

I  therefore  regard  an  attempt  to  make  and  maintain  such  an  enlargement  of  any 
one  of  the  channels  on  the  inner  shoaJs  as  hazardous  in  the  extreme. 

Training  walls  are  contemplated  in  the  project  of  1889  as  of  utility  andof  pooaiblo 
necessity  in  maintaining  the  artificial  channel. 

If  built  up  to  low  water,  5  feet  wide  on  top,  with  natural  slopes,  and  on  bmah  mat- 
tresses, they  are  estimated  to  cost,  with  stone  at  $2  per  ton,  oyster  rock  at  20  cents 
per  cubic  yard,  and  mattresses  at  $1.05  per  square  yard: 

For  5,680  feet  of  artiflciarchannel  if  dredged  to  10  feet,  11,360  linear  feet 
of  training  waU,  if  all  of  stone $192^249.20 

Or,  if  built  with  a  hearting  of  oyster  rock 71^^95.45 

For  6,410  feet  of  artificial  channel  if  dredged  to  12  feet,  12,820  linear  feet 
of  training  wall,  if  all  of  stone 219,934.34 

Or,  if  built  with  a  hearting  of  oyster  rock 78,762,  30 

Oyster  rock  could  be  used  with  advantage  for  the  hearting  of  the  training  walla 
provided  it  could  be  found  elsewhere  than  along  the  margin  of  Wallace  Channel, 
where  it  should  not  be  disturbed. 

For  channels  dredged  to  the  depths  of  14  feet  and  15  feet  training  walk  would 
aggregate,  respectivdy,  15,760  linear  feet  and  19,280  linear  feet,  and  entail  maoh 
increase  of  cost. 

The  vessels  now  navigating  the  inlet  suffer  long  delays  in  Teachs  Hole  and  Ocra- 
coke  Swash  channels,  where  the  least  depth  is  7  feet.  Those  vessels  could  be  saved 
much  vexatious  delay  by  increasing  the  depth  in  the  Teachs  Hole  and  Swash  Chan- 
nel to  8i  feet,  as  great  as  is  now  found  in  the  channels  leading  to  the  ports  on  the 
sounds  and  lower  rivers,  at  an  estimated  cost  not  to  exceed  $15,000,  but  a  cross  oor- 
rent  at  the  swash  will  be  liable  to  cause  it  to  again  shoal. 

To  recapitulate: 

(1)  An  outlet  by  water  from  the  sounds  of  North  Carolina  is  greatly  needed  for 
the  products  of  the  easterly  part  of  the  State,  and  especially  for  the  large  and  increas- 
ing output  of  lumber  destined  to  continue  for  many  years,  almost  ul  of  which  is 
northerly  bound. 

(2)  The  route  by  Ooracoke  Inlet  entails  upon  commerce  all  the  perils  and  delays 
of  Cape  Hatteras,  which  it  is  ever  the  wish  of  Mariners  and  others  interested  in  coast- 
wise navigation  to  avoid. 

(3)  The  work  of  improving  the  inner  shoals  at  the  inlet  was  prosecuted  for  ten 
years  at  a  cost  of  upwards  of  $133,000,  and  there  is  no  reason  for  predicting  that  a 
renewal  of  the  attempt  now  would  be  any  more  promising  of  permanent  snccesi 
than  then. 

(4)  The  route  by  the  Dismal  Swamp  Canal  is  absolutely  safe  at  all  times  and  the 
shortest  water  route  from  the  sounds  to  Hampton  Roads.  Through  it  a  depth  of  9 
feet  can  be  obtained  by  only  enlarging  29  miles  of  canal,  entailing  no  hazardons  oi 
doubtful  features  of  engineering,  and  at  a  cost  that  can  be  closely  estimated.  It 
would  provide  for  heavy  freight  an  ample  outlet  by  barge,  the  cheapest  method  of 
coastwise  transportation. 

(5)  That  route  is  so  eligible,  and  its  improvement  is  so  much  needed,  it  wiH  verr 
probably  be  effected,  if  not  by  the  Government,  by  corporate  instrumentality,  aud 
its  adaption  to  barges  of  8i  feet  draft  would  very  greatly  detract  from  the  even  pres- 
ent importance  of  Ocracoke  Inlet. 

(6)  At  an  estimated  cost  of  $15,000,  a  depth  of  8^  feet,  as  g^reat  as  there  is  now  in 
the  channels  leading  to  Washington  or  Newbem  or  from  the  inlet  to  any  other  port 
of  the  sounds,  can  be  obtained  on  the  Ocracoke  Swash,  the  channel  now  nsed. 

(7)  If  it  be  deemed  expedient  to  obtain  a  greater  depth  from  the  inner  shoals  to 
answer  any  possible  future  demands  of  those  ports,  the  attempt  should  be  made  at 
Wallace  Channel  and  the  depth  to  be  obtained  should  not  exceed  10  feet. 

After  careful  and  prolonged  examination  and  mature  consideration  of  this  subject 
I  would  not  recommend  the  expenditure  of  any  money  upon  the  improvement  of  the 
inner  shoals,  except,  perhaps,  $15,000  to  obtain  8^  feet  at  Ocracoke  Swash,  which, 
during  the  time  the  increased  depth  might  remain,  would  much  relieve  ttie  vesseli 
now  navigating  the  inlet. 

There  are  transmitted  herewith  the  following  six  inclosures : 
Nos,  1,  2,  3,  and  4  being  report  of  Lieut.  Lucas,  with  blue  prints  of  his  charts  Kos. 
1,  2,  and  3. 


APPENBIX  L — ^REPOBT  OP   MAJOR   STANTON.  1369 

Ko.  5,  blae  print  of  the  chart  of  1830. 
No.  6,  blue  print  of  the  chart  of  18S5. 
Respectfully  submitted. 

W.  8.  Stanton, 
Major,  Corps  of  Engineers. 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers f  U,  S.  A, 

Parsaant  to  instmctions  of  June  14, 1893,  from  the  Chief  of  Engi- 
leers,  an  agreement  supplementary  to  the  contract,  providing  for  the 
termination  of  the  latter  by  mutual  consent,  was  prepared  and  sent  to 
the  contractors  for  the  signature  of  themselves  and  bondsmen,  but  has 
not  yet  been  returned. 

Money  statement, 

July  1, 1S92,  balance  nnexpended $87,869.72 

Amount  appropriated  by  act  approved  July  13, 1892 15, 000. 00 

102, 869. 72 
Jane  30, 1893,  amount  expended  during  fiscal  year 2, 992. 87 

July  1, 1893,  balance  unexpended 99,876.85 

Jnly  1, 1893, outstanding  liabilities $5.00 

inly  1, 189SL  amount  covered  by  uncompleted  contracts 75, 000. 00 

75,005.00 

Jnly  1, 1893,  balance  available 24,871.85 

Amount  (estimated)  required  for  completion  of  existing  prmect 495, 000. 00 

|8abmitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


bsport  of  libx7t.  b.  w.  van  c.  lucas,  corps  of  enoinbrbs. 

,    United  States  Engineer  Office, 

Wilmington,  N,  C,  February  18, 189S. 

Major:  I  bave  the  honor  to  submit  the  following  report  of  my  work  at  Ocracoke 
Inlet,  North  Carolina,  from  September  1  to  November  3, 1892,  together  with  three 
vapa,  a  set  of  profiles  of  the  bottom  of  Wallace  Channel,  and  Appendixes  A  and  B. 

The  maps  are  as  follows : 

Sheet  1,  a  plot  of  the  entire  survey  to  scale  2,000  feet  to  l.inch. 

8heet  2,  map  of  Beacon  Island  Slough,  showing  proposed  cut,  drawn  to  scale  of  400 
ftet  to  1  inch. 

8heet  3,  map  of  ^oyal  Shoal^  east  of  Royal  Shoal  Harbor,  showing  proposed  cut, 
^wn  to  scale  of  400  feet  to  1  inch. 

Appendix  A  gives  the  estimates  for  dredging. 

Appendix  B  consists  of  a  discussion  of  the  various  conditions  at  Ocracoke  afiecting 
tte  proposed  work. 

Id  accordance  with  your  letter  of  instructions  from  this  office,  dated  August  22, 
1^,  I  left  Wilmington  September  1,  assembled  my  party  at  Beaufort,  and  reached 
Ocrsicoke  September  4. 

Actual  work  of  the  survey  commenced  September  5.  Sounding  work  was  com- 
puted October  15.  Level  and  base  line  woi^  were  finished  October  22.  Current 
oWvations  for  velocity  were  made  October  17  to  November  2. 

The  instrument  used  lor  current  observations  was  a  Ritchie-Haskell  direction  cur- 
i^t  meter  borrowed  from  the  Savannah,  Ga.,  United  States  Engineer  Office,  and 
one  of  the  first  of  the  kind  ever  made.  After  preliminary  tests  1  found  it  out  of 
Older  and  sent  it  to  Boston  September  19  for  repairs,  receiving  it  again  October  16. 
l^then  worked  properly  for  a  short  time,  but  a  pivot  of  compass  box  breaking  off, 
the  direction  part  was  rendered  useless  for  the  time  and  my  current  observations 
^CTB  restricted  mainly  to  obtaining  velocities,  although  I  took  rough  observations 
for  current  directions  with  a  rudder  arrangement  and  spirit  compass. 

For  consideration  In  ascertaining  the  effect  of  wind  on  tidal  currents  I  have  ob- 
tained  from  the  United  States  Signal  Office  at  Washington,  D.  C.the  data  obtained 
from  several  years'  wind  observations  at  Hatteras,  which  is  18  miles  from  Ocracoke 
^^t,  is  the  nearest  Signal  Service  Station,  and  has  generally  similar  weather  oon- 
oitiaiia. 
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The  results  of  my  investigations  in  this  direction  will  be  sabmitted  with  my  re- 
port of  tidal  observations  to  be  made  during  the  coming  season. 

Borings  were  made  on  Royal  Shoal,  Cockle  Shoal  and  the  ''swash''  west  of  tlxe 
lower  end  of  Big  Foot  Slongh,  and  the  samples  obtained  are  herewith  submitted. 

Special  care  was  taken  to  keep  the  field  notes  in  a  clear  and  intelligible  way. 
They  are  contained  in  the  following  books :  One  triangulation  book,  1  level  boolL,  1 
stadia  book,  1  tide-gan^e  book,  8  transit  books,  10  sounding  books,  and  2  books  con- 
taining daily  record  of  work. 

In  addition  to  myself,  my  party  originally  consisted  of  1  assistant  engineer,  1  sur- 
veyor, 1  overseer,  1  recorder,  1  engine  driver  for  naphtha  launch,  8  boatmen,  and  1 
cook.    Gauge  observers  were  employed  as  required. 

September  19  I  relieved  Assistant  Engineer  W.  H.  Chadboum  from  duty  st  Ocrn.- 
coke,  his  further  services  being  rendered  unnecessary  by  suspension  of  current  obser- 
vations. For  the  same  reason  I  sent  the  sharpie  back  to  Beaufort  September  23,  tlio 
crew  of  2  boatmen  being  discharged  upon  their  arrival  at  that  place. 

Upon  completion  of  sounding  work,  October  15, 1  relieved  Overseer  John  A.  I>ill 
and,  in  accordance  with  your  directions,  ordered  him  to  Georgetown,  6.  C.  At  tlie 
same  time  I  discharged  1  boatma]}. 

On  October  26  I  discharged  Surveyor  S.  F.  Burbank,  his  work  having  been  com- 
pleted. 

In  accordance  with  your  orders  I  suspended  work  November  3  and  lefb  Ocracolce 
for  Beaufort  with  the  remainder  of  the  party,  which  was  there  disbanded. 

A  measured  base  line  14,305  feet  long  was  used,  and  all  observation  stations  fox* 
locating  soundings  were  located  by  triangulation  work. 

The  triangulation jstations  at  Haulover  Point,  Portsmouth  Point,  and  Mount  Ver- 
non Rock  are  identical  with  those  used  by  Lieut.  Patrick  in  his  survey  al  OoraoolEe 
in  1891. 

Shore  lines  were  located  by  stadia  work. 

Soundings  were  located  by  simultaneous  transit  observations  taken  every  minnt^o 
&om  two  triangulation  stations.  The  signal  for  taking  sight  was  a  flag  dropped 
from  the  flagstaff  of  sounding  boat,  but  the  sight  was  generally  taken  to  top  of 
sounding  rod  when  in  it«  upright  po8iti(in  as  sounding  was  taken. 

The  rod  could  be  seen  through  transit  telescope  to  a  distance  of  about  3  miles.  For 
greater  distances  sight  was  taken  to  mau  sounding.  . 

Lines  of  soundings  as  taken  are  shown  on  maps  herewith  submitted. 

About  16,250  soundings  were  taken  over  an  area  of  about  20^  square  miles. 

The  cost  of  the  survey  was  $1,384.28. 

I  am  indebted  to  Surveyor  S.  F.  Burbank,  Overseer.!.  A.  Dill,  and  Recorder  P.  R. 
Brown  for  their  painstaking  and  efficient  work,  which  contributed  materially  to  t^He 
progress  and  accuracy  of  the  survey. 

Very  respectfully,  your  obedient  servant, 

E.  W.  Van  C.  Lucas, 
Fir8t  Lieut,  of  Engiueerm^ 
-  Maj.  W.  8.  Stanton, 

Corps  of  Engineers,  V.  S,  A, 
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ESTIMATES. 


EntimAtes  for  dredging,  at  the  places  indicated  on  maps  submitted  here^ritli. 
tlirough  Royal  Shoal  and  Beacon  Island  Slue,  to  depths  of  9, 10. 12, 14,  and  15  feet  at 
mean  low  water,  are  given  below.  Allowance  is  made  for  side  slopes  of  45^,  a.iid 
estimates  give  amount  of  material  with  no  excess  allowance,  and  wiUi  allowaace  oi 
1  foot  excess  in  depth. 

No  excess  aJlotvance, 


SojfdSboal 

Beacon  Island  Sine 


Ofeet. 


Cubic 
yards, 
155,351 
6,054 


Total.... 161,405 


10  foot. 


Cubic 
yardt. 
214.493 

17.994 


232,487 


12  feet. 


Ovbic 
yard*. 
349,498 

73,079 


422,577 


14  feet. 


Cubic 
yards, 
522,670 
154,779 


677,448 


15fe<?t. 


(hibie 
ynrtiM. 

201.2* 


885.063 
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1371 


ExeeB8  allowance  of  1  foot. 


- 

Oleet. 

10  feet. 

12  feet. 

14  feet. 

15  feet. 

hnlSbml              .... 

OsOac 
yard*. 
211,062 
13,670 

yardt. 
276,820 
34,824 

Oubie 
yardt. 
423,473 
107,883 

CuUe 
yards. 
603,263 
100,484 

Cubie 
yards. 
780,177 

249,863 

ToUl 

224,732 

810,644 

681,866 

802,747 

1,030,040 

Hie  difference  made  by  allowing  1  foot  for  excess  over  12  feet  depth  is  108,789 
Ma  yards,  or  25.7  per  cent. 

To  improve  Teachs  Hole  roate,  at  present  in  use,  to  a  depth  of  12  feet  at  mean 
IV  water  would,  reouire  dredging  a  total  len^h  of  17,600  feet,  and  the  excayation 
i  V<0,800  enbie  yards  if  no  excess  allowance  is  made,  and  680,000  cubic  yards  with 
^  exceoa  allowanoe  of  1  foot. 

Appendix  B. 


PART  1.— POSSIBLE  CHANITEL  BOTJTES. 

fVraeoke  Inlet,  North  Carolina,  is  about  If  miles  wide  and  between  Ocracoke  and 
^ctsroontb  Points  there  is  a  practicable  channel  1,200  feet  wide  between  12-foot 
wes  with  greatest  depth  of  40  to  45  feet. 

vaward  from  the  inlbt  a  bar  extends. about  2  miles  and  through  this  bar  the  deep 
t  \t  channel  passes  in  a  southeast  direction  close  to  Ocracoke  Point  for  abont  a 
liir,  where  it  is  divided  into  two  smaller  channels,  the  principal  one  of  which  runs 
•Kt  northeast  to  the  crest  of  the  bar  which  it  crosses  about  1,500  feet  wide  and  14 
mi  deep  at  mean  low  water ;  the  smaller  branch  running  about  southeast  crosses 

>  cn«t  about  900  feet  wide  and  9^  feet  deep  at  mean  low  water. 

<  4pL  Bragg,  the  principal  pilot  at  Ocracoke,  informed  me  in  October,  1892,  that 

>  northeastbranch  channel  was  slowly  shoaling  and  the  southern  branch  gradn- 
Cy  ratting  oat. 

ioftide  the  inlet  a  fan-shaped  bar  extends  about  5  miles  into  Pamlico  Sound  and 
fctMigh  this  bar  are  several  possible  shin  channel  routes,  the  principal  of  which  at 
r»9ieDt  are  Teachs  Hole,  Blairs,  and  Wallace  Channels. 

^everaI  smaller  channels  exist,  but  in  their  present  condition  they  are  unworthy 
i  musideration  m  possible  ship  channels. 

Teachs  Hole  ruute  is  the  only  one  in  use  at  present.  It  leaves  the  main  channel 
te  the  ocean  bar  just  inside  of  Ocracoke  Point  and  passes  in  a  north-northeast 
4^<'tion  close  to  Ocracoke  Island  for  2^  miles  until  opposite  Ocracoke  light,  there 
tugini^  direction  to  north-northwest,  crossing  Cockle  Shoal  into  Big  Foot  Slue 
ad  oontinnin^  abont  1  mile ;  then  it  changes  direction  to  west-northwest  and  crosses 
^  ''Swaah"  into  a  broad  shallow  channel  opening  into  Pamlico  Sound.  Through 
%•  the  route  passes  in  a  northwest  direction,  crossing  an  outer  swash  called  Eight- 
Ivi  Shoal.  If  miles  from  the  inner  one,  and  reaches  a  depth  of  12  feet  in  open  sound 
ifewt  1  mile  beyond  the  Eight-Foot  Shoal  channel  buoy. 

Is  all  this  route  is  nearly  7  miles  long  from  Ocracoke  Point  to  12-foot  depth  in 
llnlieo  Sound.  The  obstructions  to  12-foot  navigation  encountered  are  Teachs 
^  bar,  Browns  Point  Shoal,  Cockle  Shoal,  the  ''swash,''  and  Eisht-Foot  Shoal. 

Teachs  Hole  bar  has  a  minimum  depth  at  mean  low  water  of  9.3  feet  and  is  1,000 
%  long  between  12-foot  curves :  mean  tide  range,  2.2  feet. 

firowns  Point  Shoal  is  400  feet  long,  with  least  depth  of  11  feet  at  mean  low  water; 
ttu  tide  range,  1.6  feet. 

Cockle  Shoiu  is  2,200  feet  between  12-foot  curves,  with  a  least  depth  of  7  feet; 
■su  tide  range,  1.2  feet. 

Xht  *^  Swash  "  is  6,200  feet  between  12-foot  curves,  with  least  depth  of  7  feet ;  mean 
tiir  ranse,  0.5  foot. 

The  "Swash ''  is  really  a  ridge  separating  Big  Foot  Slue  from  the  channel  next 
opening  into  the  sonnd.) 

Eight  Foot  Shoal  is  7,800  feet  between  12-foot  curves  with  a  minimum  depth  of  8 
^;  meaiktide  range,  0.4  foot. 

\%  all,  17,600  feet  shoal  obstructing  12-foot  navigation. 

Rain  and  Wallace  channels  are  identical  and  constitute  the  main  channel  from 
tk  outer  bar  aa  far  as  Beacon  Island  Slue.  This  combined  channel  ranges  in  depth 
f^m  20  to  40  feet,  and  at  no  i>oint  is  less  than  £MX)  feet  wide  between  12-foot  con- 
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From  Beacou  Island  Slue  Blairs  Channel  runs  nearly  north  about  4  miles  and  heada 
In  about  2^  feet  water. 

From  the  12-foot  contour  at  its  head  over  the  shoal  to  the  12-foot  contour  of  Pam- 
lico Sound  is  8,800  feet  in  a  ni^rtherly  direction,  but  up  to  its  heading  the  cliannel  is 
at  present  in  excellent  condition  and  nowhere  less  than  800  feet  wide  and  16.2  feet 
deep. 

Tne  Wallace  Channel  route  leaves  the  combined  channeli  passes  through  Beacon 
Island  Slue,  and  thence  in  a  northwestern  direction  about  4  miles,  heading  in  about 
5  feet  of  water  on  Royal  Shoal. 

The  obstructions  to  12-foot  navigation  are  at  Beacon  Island  Slue  and  Royal  Shoal. 

Beacon  Island  Slue  has  least  depth  of  8  feet  at  mean  low  water  and  is  3,000  feet 
long  between  12-foot  contours;  mean  tide  range,  1.4  feet. 

Royal  Shoal  has  least  depth  of  about  4^  feet  at  mean  low  water  and  at  location 
selected  for  cut  is  6,400  feet  between  12-foot  curves;  lide  range,  0.4  foot. 

Summarizingi  considering  the  main  channel  at  Ocracoke  Point  as  an  initial  point 
and  estimating  for  a  12-foot  channel,  we  have : 

1.  Teachs  Hole  route,  7  miles  long,  five  shoals  with  aggregate  length  of  17,600 
feet. 

2.  Blairs  Channel  ro'^te,  7  miles  longj  one  shoal  8,800  feet  long. 

3.  Wallace  Channel  route,  7  miles  long,  two  shoals  with  aggregate  length  9,400 
feet. 

PAKT  2.-CHANNEL  CHANGES  FROM  1830  TO  1882. 

Maps  consulted  are  as  follows : 

1830,  by  Lieut.  Button,  Corps  of  Engineers, 
1835,  by  Lieut.  Swift,  Corps  of  Engineers. 
1852,  Coast  Survey. 
1857,  Coast  Survey, 
1877,  Coast  Survey. 

1891,  by  Lieut.  Patrick,  Corps  of  Engineers. 

1892,  by  Lieut.  Lucas,  Corps  of  Engineers. 

1830.  Ocracoke  Point  was  nearly  1  mile  north  of  its  present  position  and  Porte- 
mouth  Point  extended  about  one-half  mile  farther  into  the  inlet  than  it  does  now. 

This  map  shows  four  principal  channels,  Teachs  Hole,  Blairs,  Ship,  and  Wallace* 
Teachs  Hole  route  was  nearly  the  same  as  now,  except  that  Cockle  Shoal  was  crossed 
farther  north  and  with  greater  d^th.  The  depth  on  Teachs  Hole  bar  was  7  feet  and 
on  the  *< Swash"  9  feet. 

Blairs  channel  headed  in  5  feet  of  water  instead  of  2^,  as  now. 

Ship  channel,  now  almost  closed,  was  at  that  time  used  considerably.  It  had  a 
minimum  depth  of  7  feet  and  extended  from  Royal  Shoal  Harbor  in  an  easterly  direc- 
tion, passing  north  of  North  Rook  and  Beacon  Island  to  Blairs  Channel  Wuich  it 
joined  near  Beacon  Island. 

Wallace  Ohannel  from  Flounder  Slue  Rock  to  Ayers  Rock  was  the  same  as  now. 

East  of  Avers  Rock  it  had  two  outlets  into  the  inlet,  one  through  Beacon  Island 
Slue,  with  5  feet  depth,  and  one  opposite  Portsmouth  Point,  with  o  feet  depth.  It ^ 
western  outlet  was  through  Flounder  Slue  with  7  feet  depth  to  and  over  the  swash 
of  Ship  Channel. 

At  tnis  time  Wallace  Channel  headed  in  Royal  Shoal  about  1  mile  west  of  Floandei 
Slue. 

With  the  conditions  as  shown  by  this  map  Lieut.  Dutton  recommended  dredging 
at  Flounder  Slue  to  obtain  10  feet  depth  at  high  water. 

This  plan  was  adopted  and  carried  into  effect,  and  in  1835  Lieut.  Swift,  then  in 
charge,  reported  81  feet  depth  in  Flounder  Slue,  and  that  the  eastern  mouth  of  Wal- 
lace  Channel  was  rapidly  shoaling.  He  therefore  reconmiended  the  constrnotion  of 
two  jetties  about  halfway  between  Ayers  Rock  and  Portsmouth  Point  for  deflecting 
the  ebb  current  across  the  shoal  into  the  inlet  channel  and  thus  forming  a  new  anS 
deep  month  for  Wallace  Channel. 

A  jetty  was  neariy  finished  in  pursuance  of  this  project  when  it  was  destroyed  hj 
a  violent  storm.    Work  was  abandoned  and  has  not  since  been  resumed. 

The  map  of  1835  shows  the  formation  of  Amity  Shoal,  which  was  a  shoal  dry  at 
high  water  formed  on  Shark  Shoal,  but  at  that  date  not  very  extensive. 

1852.  This  map  shows  some  decided  changes  since  1830. 

Amity  Shoal  had  increased  in  size  and  the  inlet  had  decreased  in  width  to  slightly 
over  1  mile.    Ocracoke  Point  had  receded  about  2,000  feet. 

Teachs  Hole  Channel  had  at  its  entrance  a  bar  with  5i  feet  depth,  and* for  2  miles 
it  had  less  than  12  feet.  Cockle  Shoal  had  6^  feet  depth  and  about  the  same  length 
as  in  1892.    The  "Swash"  was  about  the  same  as  in  1892. 

Blairs  Channel  had  disappeared  as  a  channel,  though  its  old  coarse  could  be  traced 
by  a  series  of  deep  holes  separated  by  bulkheads. 
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Ship  Channel  wm  still  clearly  defined,  bat  somewhat  shallower,  having  a  least 
■ptbofGfeet. 

wiUaee  Channel  at  east  end  was  deflected  by  Amity  Shoal  into  main  channel  and 
pmed  the  shoal  with  a  depth  of  12  to  18  feet. 

Brecon  Islnnd  Sine  had  disappeared. 

Wsllsce  Cliannel  was  somewhat  shallower  and  at  its  western  extremity  had 
aanzed  its  direction  more  to  northwest.  It  had  no  western  outlet,  as  Flounder  Slue 
W  filled  up. 

:  v7.  The  inlet  was  slightly  wider. 

<  rncoke  Point  had  advanced  about  500  feet,  and  Amity  Shoal  had  become  a  part 
/i'ortamonth  Island,  but  was  worn  off  at  end  about  1,000  feet.  This  map  does  uot 
f\€  Teachs  Hole  Channel,  but  no  soundings  for  it  seem  to  have  been  taken.  Its  bar, 
*veT«r,  had  less  than  6  feet  water. 

Blairs  Channel  was  bold  and  deep  as  far  as  shown.  It  was  not  used  as  a  ship  chan- 
fl.  and  probably  headed  in  very  shallow  water. 

^hip  Channel  was  still  nsed  and  had  5  feet  water  on  bar  at  its  Junction  with  Blairs 

taunel  and  6  feet  on  Swash  Bar  at  west  end. 

^  allace  Channel  had  two  cood  mouths  at  east  end  with  more  than  12  feet  depth, 
90  through  Beacon  Island  Slue  and  one  near  Amity  Shoal  Point.  Its  western  mouth 
*w  through  Flounder  Slue  with  about  5  feet  depth. 

>77.  This  map  shows  Teachs  Hole  route  again  in  use,  and  Wallace  and^Ship  chan- 
tA  ibandoned. 

Wiiith  of  inlet  about  the  same  as  1857. 

Tfaehs  Hole  had  about  12  feet  depth  at  bar,  7  feet  on  Cockle  Shoal  and  Swash. 
U^n  Channel  headed  as  now  in  about  3  feet,  but  instead  of  joining  Wallace  Chan- 
li  St  month  of  Beacon  Island  Slue  it  passed  north  of  a  middle  ground  shoal,  7^  feet 
Oast  depth,  and  joined  Wallace  Channel  near  month  of  Teacns  Hole. 

*hip  Channel  had  shoaled  to  such  an  extent  as  to  be  abandoned. 

Wallace  Channel  at  its  eastern  end  passed  out  through  Beacon  Island  Slue  with 
S|  feet  depth.  It  had  worked  a  little  farther  into  Royal  Shoal,  and  headed  there 
v:h  aboQt  6  feet  depth. 

>ifl.  Inlet  a^in  nearly  2  miles  wide,  Amity  Shoal  having  disappeared. 

<^racoke  Point  had  advanced  about  3,500  feet  and  Portsmouth  Point  had  receded 
oiQt  1  mile. 

^rk  Shoal  stiU  in  same  place,  and  a  storm  may  again  throw  this  above  high- 
^a  line  and  re-form  Amity  Shoal. 

It  tppeaxs  that  this  shoal  was  above  high  water  in  1818,  and  acted  then  as  in 
&:-*T7,  as  a  jetty,  throwing  the  ebb  current  from  Wallace  Channel  across  the  mid- 
4  /rronnd  shoal  and  excavating  a  deep  mouth  for  that  channel. 

%arhs  Hole  Channel  is  not  given  on  this  map. 

Ilain  Channel  headed  as  before  in  about  3  feet  of  water,  and  divided  near  Bearon 
hmd^luef  one  branch  crossing  the  shoal  in  its  channel  of  1877,  with  12  feet  water, 
^  the  main  channel  combining  with  that  portion  of  Wallace  Channel  firom  Beacon 
hiod  Sine  to  form  the  main  channel  across  the  outer  bar. 

^^ip Channel  was  closed  by  two  bulkheads  with  2.8  feet  and  8.5  feet  water,  respec- 
Xtjj, 

* AUace  Channel  had  advanced  still  farther  into  Royal  Shoal  and  headed  in  about 
4Wt  water. 

it  eastern  end  it  divided  just  below  Ayers  Rock,  one  branch  passing  through 
IWan  Island  Slue  and  the  other  branch  diminishing  in  size  as  its  water  escaped 
lA^ally  over  shoal  until  it  headed  on  outer  bar  in  about  6  feet  of  water. 

^^.  The  present  condition  of  these  channels,  as  shown  by  sur\'ey  of  September 
t4j>rtober,  1892,  is  nearly  as  shown  by  survev  of  February  to  April,  1891. 

Teachs  Hole  has  9.3  feet  on  its  bar.  Cockle  Shoal  7  feet,  the  Swash  7  feet,  and 
£^t  Foot  Shoal  8  feet. 

£aixa  Channel  has  changed  somewhat  at  its  branching  near  Beacon  Island  Slue, 
t^  Bpper  branch  over  shoal  having  decreased  in  depth  to  6  feet  from  12  feet,  and  the 
l«*ir  braneh,  after  joining  Wallace  Channel,  has  increased  depth  of  combined  chan 
ae  from  25  to  40  feet. 

Wallace  Channel  has  not  changed  materially  since  last  survey. 

Recapitulating  and  taking  the  channels  separately  we  find : 

^  Teaeks  Hole  route, — Its  four  shoals  are  as  follows:  Teachs  Hole  Bar,  depth 7  feet 
iB»30,  5i  feet  in  1852,  no  channel  in  1857,  12  feet  in  1877, 9.3  feet  in  1892. 

<«ekie  Shoal  crossing  in  1830  was  opposite  hotel,  but,  while  maintaining  depth  of 
A^t  7  leet,  it  haa  worked  south  about  one-half  mile,  and  is  now  opposite  Ocra- 
cob  Light. 

^  ^  Swash  may  have  had  9  feet  depth  in  1830,  but  since  1850  it  has  not  had  over 
*  fat  Several  schooner  captains  told  me  last  October  that  it  was  then  in  better 
<^Qadition  than  thev  had  ever  before  known. 

u|ht  Foot  Shou  has  had  about  same  depth,  but  being  better  than  the  Swash 
ao^MMily  croased,  whenaTar  latter  could  be,  it  has  not  been  much  noticed. 


1374   REPORT  OF  THE  CHIEF  OF  ENGINEEKS,  U.  S,  ARMY. 

g,  Blairs  Channel,— Uta  always  headed  about  4  miles  north  of  Beacon  Island  Sloe 
in  about  3  to  5  feet  water.  Was  broad,  deep  channel  in  1830.  In  1852,  shown 
as  succession  of  deep  holes  separated  by  bulkheads.  Cut  out  again  in  1857.  In 
1877,  bulkheaded  near  Beacon  Island  Slue,  with  7.2  feet  depth.  In  1892,  clear  to 
its  head. 

S.  Ship  Channel, — ^ITsed  until  1857,  though  steadily  shoaling.  In  1877  it  had  been 
abandoned,  and  has  now  lost  its  former  channel  characteristics. 

4,  Wallace  Channel. —  West  end:  Has  always  headed  in  Royal  Shoal;  in  1830,  west 
from  Flounder  Slue,  but  since  1857  has  worked  to  the  northwest,  and  in  last  thirty- 
five  years  the  12-foot  curve  has  advanced  3,300  feet  in  that  direction.  Depth  over 
Royal  Shoal  has  varied  from  4  to  6  feet.  East  end:  While  Amity  Shoal  was  in  exist- 
euce  it  served  as  a  jetty  to  force  Wallace  Channel  waters  over  shoal  into  inlet 
channel  and  a  deep  mouth  was  formed,  but  after  Amity  Shoal  was  washed  away  the 
water  from  Wallace  Channel,  no  longer  concentrated,  spread  over  Shark  Shoal,  and 
the  channel  mouth  shoaled.  During  past  few  years  the  outlet  has  been  through 
Beacon  Island  Slue,  with  least  depth  of  8  feet.  This  slue  has  been  cut  out  by  fioitd 
currents;  but  while  flood  tends  to  cut  it  out,  the  ebb  current  crosses  its  inner  end 
obliquely  and  tends  to  close  it. 

FAST  3.-6ENEBAL  CONDITIONS  QOYEBIONa  CHANNEL  CHAKOXa 

Pamlico  Sound  is  divided  into  two  basins  by  Bluff  Shoal,  which  begins  at  Royal 
Shoa],  near  Ocracoke  Inlet,  and  extends  in  a  northerly  direction  to  the  mainland  at 
Bluff  Poiut.  The  depth  on  this  shoal  is  about  10  feet^  while  on  both  sides  the  sound 
is  about  20  feet  deep.  It  probably  marks  the  line  of  meeting  of  the  two  bodies  of 
water  from  the  twobasins,  moving  in  opposite  directions  to  Oeracoke Inlet  in  searc^h 
of  an  outlet ;  and  the  shoal  itself  was  probably  formed  by  deposit  from  the  waters 
checked  in  their  movement  by  do  meeting. 

The  north  basin  receives  the  waters  of  Albemarle  Sound  and  its  tributaries  and 
has  outlets  through  Oregon,  New,  Hatteras,  and  Ocracoke  inlets.  Oregon  and  New 
inlets  are  each  about  one-fourth  of  a  mile  wide,  Hatteras  is  about  three-fourths  mile 
wide,  and  Ocracoke  about  If  miles  wide. 

Probably  more  than  half  of  the  north  basin  overflow  escapes  through  Oregon,  New, 
and  llatteras  inlets. 

The  south  basin  receives  the  waters  of  Neuse  and  Pamlico  rivers  and  their  tsib- 
ntaries,  and  has  outlets  through  Core  Sound  and  Ocracoke  Inlet.  Probably  two- 
thirds  of  the  south  basin  overflow  passes  through  Ocracoke  Inlet. 

At  Ocracoke  Inlet  the  waters  from  the  north  basin  pass  through  several  channels 
over  the  inner  shoal,  while  the  waters  from  the  south  basin  are  concentrated  in  Wal- 
lace Channel.  These  channels,  meeting  at  the  inlet  from  different  directions,  pro- 
duce shoal-forming  conditions,  and  these  conditions  are  materially  affected  by  the 
existence  or  nonexistence  of  other  inlets  to  the  north. 

For  some  years  previous  to  1840  no  northern  inlets  existed,  and  Ocracoke  Inlet  is 
referred  to  as  the  sole  outlet  for  the  Albemarle- Pauilico  water  system  in  reports  to 
the  Chief  of  Engineers  from  Cant.  Hartman  Bache,  Topographical  Engineers,  in  li^7 ; 
Lieut.  William  A.  Eliason,  C.  E.,  in  1828;  Lieut.  George  Dutton,  C.  £.,  in  1830;  and 
Lieut.  Alec.  I.  Swift,  C.  E.,  in  1835. 

Hatteras  Inlet  is  reported  as  having  been  formed  about  1845,  and  I  believe  the 
effect  of  the  formation  of  Hatteras  and  other  inlets  has  been  to  enlarge  Wallace  Chan- 
nel. My  reasons  for  this  statement  are  as  follows :  lliese  new  inlets  carry  off  a  lar^^e 
mass  of  water  that  formerly  passed  through  Ocracoke,  and,  considering  the  water 
passing  through  the  latter  inlet,  the  percentage  from  the  south  basin  is  now  greater 
than  before  these  inlets  were  formed.  This  makes  Wallace  Channel  relatively  lar^^er 
and  more  important,  increases  its  ability  to  maintain  its  own  channel,  and  probahly 
accounts  for  its  recent  advance  into  Royal  Shoal. 

For  many  years  there  appears  to  have  been  a  steady  movement  of  the  inlet  to  the 
southwest,  and  while  formerly  all  the  inside  channels  passed  north  of  Beacon  Islan<l, 
the  water  passing  to  and  from  the  south  basin  now  flows  south  of  Beacon  Island. 
Should  this  movement  of  the  inlet  continue  it  will  eventually  bring  the  center  of  the 
inlet  opposite  the  fixed  position  of  Wallace  Channel,  and  in  that  case  send  most  of 
the  flood  current  up  that  channel  with  the  lines  of  direction' of  flood  and  ebb  oar- 
rents  coincident. 

The  separation  for  north  and  south  basins  would  then  occur  west  of  the  islands. 

PART  4.— CONCLUSIONS. 

My  conclusion  is  that  Wallace  Channel  offers  decidedly  the  most  promising  &Bld 
for  permanent  improvement. 

I  have  formed  this  opinion  after  making  the  survey  of  last  September  and  Oetobor« 
when,  in  addition  to  my  obtaining  an  accurate  knowledge  of  the  principal  chaniielii 
and  shoals,  I  interviewed  many  masters  of  vessels  who  regularly  pass  in  and  out 
through  Ocracoke  Inlet,  and  also  as  many  of  the  residents  of  Ooracoke  and  Porte- 
mouth  as  had  any  views  to  express. 
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I  hayo  also  made  a  careful  study  of  all  maps  obtainable. 

As  the  principal  reason  for  making  the  survey  was  the  decided  expression  of  opinion 
00  the  part  of  the  |preat  majority  of  persons  answering  yonr  circular  of  May  31, 1892, 
ia  UkYOT  of  improving  the  Teachs  Hole  route  now  in  use,  it  may  be  well  to  review 
tie  reasons  those  writers  gave  in  favor  of  Teachs  Hole  Channel. 

They  are  summarized  in  the  following  extract  from  my  report  to  yon  dated  July 
25, 1892: 

"In  reply  to  your  ciroukur  letter  of  May  81  many  answers  hare  been  received  indi- 
ctting  some  diversity  of  opinion,  but,  considering  all,  the  answers,  there  appears  to 
1»  a  decided  preference  for  the  north  channel  route,  which  is  the  channel  used  at 
jreaent." 

The  reasons  for  this  preference  may  be  summarized  as  follows : 

1.  A  cut  over  North  Channel  Swash  would  be  through  a  shoal  one-fourth  to  one- 
tlird  mile  long  and  carrying  7i  feet  of  water,  while  the  Ions  cut  at  west  end  of 
Tf  allace  Channel  would  be  tlu-ough  a  shoal  over  1  mile  long  and  carrying  only  3  to  4 
feet  of  water. 

2.  The  bottom  at  North  Channel  Swash  is  said  to  be  stiff  clay  or  mud;  in  Wallace 
Channel  it  is  said  to  be  shifting  sand. 

3.  The  North  Channel  has  14  feet  depth  up  to  light-house  anchorage:  thence  12 foot 
t9  the  swash,  7^  feet  depth  over  swash,  and  9  to  10  feet  depth  on  shoal  beyond  swash, 
i  cat  of  10  feet  depth  would  be  sufficient,  as  that  is  all  that  can  be  carried  to  the 
ports  in  these  sounds. 

4.  In  the  North  Channel  there  is  room  to  beat  up  to  the  swash  and  only  a  short 
nm  through  the  dredged  channel.  In  Wallace  Cnannel  the  long  run  through  the 
c&t  would,  in  the  opinion  of  many  sea-faring  men,  prove  very  difficult  of  passage  for 
aiiling  vessels,  excepting  under  most  favorable  conditions. 

There  appears  fb  be  a  difference  of  opinion  as  to  the  best  anchorage,  but  probably 
that  off  Ooracoke  light  is  preferable  because  of  its  ^eater  depth  and  the  existing 
ficilities  at  Ocracoke  village  for  refitting  and  obtaining  stores. 

It  would  suffice  as  a  harbor  of  refuge  from  the  ocean,  while  Royal  Shoal  Harbor 
iinow  available  from  the  sound. 

Answering  these  reasons  in  the  order  given,  I  have  to  say  concerning — 

Reason  1. — ^To  improve  the  Teachs  Hole  route  to  the  projected  depth  of  12  feet 
]'oiild  involve  dredging  through  five  shoals  an  aggregate  distance  of  17,600  feet, 
inclading  two  cuts  of  6,200  and  7,800  feet,  respectively,  which  is  nearly  double  the 
l«Qgth  of  dredged  channel  necessary  for  making  the  same  improvement  in  the  Wal- 
l^e  Channel  route. 

The  difference  in  amounts  of  excavation  is  given  in  Appendix  A. 

Meason  18, — ^The  bottom  at  the  swash  is  not  a  stiff  clay  or  mud,  as  may  be  seen  by 
Btmples  submitted,  but  &  sand  mixed  with  a  small  amount  of  soft  mud.  When  wet 
itia  quite  sticky,  but  is  by  no  means  stiff  enough  to  stand  against  a  tidal  current, 
and  on  this  swash  both  ebb  and  flood  tides  flow  across  the  channel. 

Meason  5.— The  North  Channel  has  not  a  depth  of  14  feet  to  the  light-house,  as 
Ttachs  Hole  Bar  at  high  water  carries  11^  feet.  It  has  not  12  feet  depth  to  the 
RTtah,  because  Cockle  Shoal  intervenes  with  a  minimum  depth  of  8  feet  at  high 
^tter.  Under  favorable  conditions  7i  feet  may  be  carried  over  the  swash,  but  on 
l^gbt-Foot  Shoal,  If  miles  beyond  the  swash,  there  is  less  than  9  feet  depth  for  3,000 
feet  with  very  little  rise  of  tide. 

Season  4, — The  Teachs  Hole  route  for  the  2i  miles  from  Teachs  Hole  to  the  light- 
hoose  runs  north-northeast,  and  the  tidal  currents  through  it  are  very  strong.  As 
the  prevailing  winds  are  northeast  or  southwest  a  vessel  ordinarily  encounters  in 
this  channel  either  a  fair  wind  or  a  head  wind,  and  if  the  latter,  can  only  beat  up 
against  it  when  the  tide  is  favorable. 

The  general  direction  of  Wallace  Channel  from  the  inlet  is  northwest,  the  best  pos- 
sible for  the  prevailing  winds,  and  as  a  rule  a  vessel  would  have  no  need  of  beating 
thioagh  either  of  the  proposed  cuts. 

The  question  of  anchorage  need  not  enter,  excepting  as  regards  Royal  Shoal. 

Wallace  Channel,  Blairs  Channel,  and  Teachs  Hole  are  all  good  anchorages^  Teachs 
Hole  having  the  advantiige  of  being  near  Ooracoke  and  the  disadvantage  or  requir- 
ing certain  favorable  conditions  for  entering  or  leaving  it. 

Probably  the  best  anchorage  is  jn  Wallace  Channel  near  the  islands,  and  Shell 
Cackle  Rock  could  readily  be  fitted  with  storehouses,  as  it  was  early  in  the  century,  in 
which  could  be  kept  the  few  stores  now  obtainable  at  Ocracoke. 

Generally  speaking,  I  believe  that  any  possible  northern  route  would  be  bad,  be- 
cause it  could  necessarily  terminate  on  the  outer  northern  slope  and  be  quite  unpro- 
tected f^om  the  frequent  northeast  gales. 

Probably  any  dredged  cut  so  situated  would  soon  be  bulkheaded.  This  reason 
applies  to  the  Teachs  Hole  route,  to  Blairs  Channel,  and  to  Big  Foot  Slough,  which 
inight  be  used  in  preference  to  that  part  of  the  Teachs  Hole  route  across  the  swash 
and  Eight-foot  ShoaL 
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ConsideriDg  the  shoals  of  the  present  rente,  the  swash  is  crossed  hy  both  flo^ 
and  ehb  currents^  which  would  rapidly  fill  ap  any  cnt  that  might  be  dredged  then 

Cockle  Shoal  is  not  fixed  in  position,  the  tendency  being  for  it  to  move  to  tJ 
sonth. 

Teachs  Hole  Bar  is  most  uncertain  and  liable  to  be  bnlkheadedat  any  time  1 
sonth-east  gales,  to  which  it  is  exposed  and  which  are  the  most  severe  of  all  gales  i 
this  locality. 

From  the  statements  made  to  me  by  many  schooner  captains  there  can  be  litt 
doubt  that  Teachs  Hole  Bar  has  been  bulkheaded  more  than  once  since  the  civil  wa 
and  any  work  of  improvement  at  this  point  must  be  subject  to  sudden  daiiia^ 
destruction,  or  visitation  from  these  violent  storms.  Ocracoke  Pointy  at  Teachs  Ho 
Bar,  is  the  most  exposed  point  inside  of  the  inlet. 

For  a  route  through  Big  Foot  Slough  it  would  be  necessary  to  cross  Teachs  Ha' 
Bar,  Browns  Point  Shoal,  Cockle  Shoal,  and  the  bulkhead  on  northern  slope,  alti 
gether  8,000  feet  of  dredging. 

Blairs  Channel  has  a  long  shoal  (8,000  feet)  at  its  head  and  a  bad  place,  liable  1 
be  bulkheaded,  at  its  junction  with  Wallace  Channel.  In  1877  there  was  only  'i 
feet  depth  at  this  latter  point. 

My  reasons  in  detail  for  preferring  the  Wallace  Channel  route  are  as  follows: 

1.  It  connects  the  good  anchorage  ground  just  inside  the  inlet,  which  forms  aha] 
bor  of  refuge  from  the  ocean,  directly  with  Royal  Shoal  Harbor,  a  harbor  of  rolii^ 
from  the  sound.  This  harbor  of  refuge  on  the  sound  side  is  at  times  most  valuabli 
and  it  is  the  only  one  in  the  vicinity. 

2.  Wallace  Channel  is  confined  to  the  same  position  for  over  2  miles  by  the  diflfe] 
ent  islands,  a  fact  that  insures  permanency  of  position.  The  other  channels  have  s 
dififerent  times  occupied  different  positions  through  the  shoal. 

3.  Considering  the  directions  of  prevailing  winds  it  is  decidedly  the  beet  locate 
of  all  the  channels. 

4.  It  isprobably  the  cheapest  route  available. 

5.  It  offers  the  straightest  channel. 

6.  It  is  the  direct  route  to  the  two  important  points  Washington  and  Newbem. 

7.  Royal  Shoal,  through  which  the  long  cut  is  to  be  made,  is  5  miles  from  the  ocea 
and  entirely  protected  from  the  heavy  seas  of  the  ocean ;  the  currents  are  nut  stron 
at  this  distance,  and  the  proposed  cut  is  located  in  the  direction  of  what  current  es 
ists;  the  western  extremity,  opening  into  Royal  Shoal  Harbor,  is  as  well  protecte 
as  possible. 

While  it  cannot  be  said  with  certainty  that  a  dredged  cut  through  this  shiftin 
sand  can  be  maintained,  I  am  satisfied  that  the  conditions  affecting  the  permaneuc 
of  a  dredged  cut  are  much  more  favorable  at  this  location  than  at  any  other  possibli 

The  one  objection  I  find  to  the  Wallace  Channel  route  is  at  Beacon  Island  Slou|^l 
This  slough  is  cut  out  by  the  flood  current,  but  the  ebb  current  at  this  point  differs  i 
direction  from  the  flood  current  bv  an  angle  of  about  25  degrees,  and  crossing  th 
mouth  of  the  sloagh  obliquely  tends  to  close  it. 

It  would,  perhaps,  be  advisable  to  commence  a  deflecting  jetty  near  Ayers  Roa 
without  doing  any  dredging  at  this  point,  as  the  causes  that  closed  the  slough  in  pr« 
yious  years  are  still  in  existence,  and  the  present  minimum  depth  of  8  feet  probabl, 
marks  the  limit  of  depth  that  can  be  maintained  under  these  existing  conditioni 
But  this  slough  has  over  9  feet  depth  at  high  water,  which  is  more  than  sufficient  fo 
any  vessels  at  present  passing  through  the  inlet. 

Other  objections  to  Wallace  Channel  route  that  may  exist  apply  with  equal  o 
greater  force  to  any  other  possible  route.     ^ 

The  objections  to  the  Teachs  Hole  route  may  be  summarized  as  follows : 

1.  Crooked. 

2.  Unfavorable  position  with  respect  to  wind. 

3.  Most  expensive. 

4.  Longest  cut. 

5.  Four  shoals  with  small  probability  of  cuts  through  any  of  them  remainiqi 
pormanent* 


Ocracoke  Inlet,  North  Carolina, 
Appropri  ated — 

March  20, 1826,  to  March  3,  1837 $133,7r>0. 

September  19,  1890 90,000. 

July  13,  1892 15,000. 

Expended  fiscal  year  ending — 

June  30,  1826  to  1837 '133,732. 

June30,  1891 1,747. 

June30.  1892 •     478. 
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DfPROYElfENT  OF  FISHING  CREEK,  NORTH  CAROLINA. 

The  project  for  its  improyement,  as  stated  in  a  report  dated  Novem- 
l«r  23, 1889,  of  a  preliminary  examination  of  this  creek  (Annual  Beport 
1^  the  Chief  of  Engineers,  1889,  pp.  1179-1181)  is  <^  to  clear  out  its 
r.jtural  obstructions  from  its  mouth  up  to  Bellamy's  Mill  at  a  total  ex- 
{rnse  of  about  $25,000." 

The  status  of  the  improvement  is  explained  by  the  foUowiog  corre- 
^ndence: 

United  States  Enoinber  Office, 

Wilmingion,  N.  C,  May  SI,  1S9S. 

'•rxKRAX.:  By  the  acts  of  September  19. 1890,  and  July  13, 1S92,  $15,000  have  been 
:r:>ropnated  t&r  improYine  Fishing  Creek,  North  Caiolina,  which  the  hitter  act  pre- 
•  *:>»M  **  may  be  exj^ended  whftieyer  draws  are  provided  in  such  bridges  as  are,  in 
t^  opinion  (xf  the  engineer  in  charge,  nnreasonable  obstructions  to  navigation." 

Between  BeUamys  MiU  and  its  mouth  (a  distance  of  about  60  miles)  the  creek  is 
cr*Md  by  nine  waeon  bridges  which  have  not  been  provided  with  draws  and  which 
4<»  anreasonable  obstmctions  to  navigation;  hence  no  money  has  been  applied  to 
\\'  improvement. 

In  the  *'  Tarboro  Southerner "  of  March  9, 1893,  it  appears  that  at  a  meeting  at 
Tvbom,  in  March,  of  the  Justices  of  Edgecombe  County,  in  which  lies  the  greater 
'^vz  of  the  creek  embraced  in  the  project  for  improvement,  it  was  urged  ^Hhat  whether 
(^hmg  Creek  was  ever  navigated  or  not,  the  cleaning  out  wbich  the  Government 
p^>p<«ed  irould  let  the  water  run  off  so  rapidly  that  this  alone  would  many  times 
sfTp  than  compensate  them"  (meaning  the  county)  in  the  benefits  to  be  derived  from 
(Lntning  the  land  bordering  the  creek.  •  •  *  Following  this  argument  the  Jus- 
\'m  reeolTed  to  put  draws  in  the  bridges  over  Fishing  Cre^,  but  at  the  same  meet- 
:''^  declined  to  pat  a  draw  in  the  hignway  brtdge  at  Tarboro  over  the  Tar  River, 
V  ailes  below  its  confluence  with  Fishing  Creek. 

Rsring  in  other  ways  heard  the  opinion  expressed  that  there  would  be  very  little, 
'f  inr,  navigation  on  Fishing  Creek  after  its  improvement,  I,  in  March  last,  insjpected 
*h»  rreek,  passing  down  it  in  a  skiff  from  Bellamy^s  Mill  to  its  confluence  with  the 
Ttf  Kiver,  and  have  since  by  correspondence  and  inquiries  in  person  carefully  exam- 
iiM  the  subject. 

Tp  to  Bellamy's  Mill  the  creek  has  a  good  navigable  width  (for  boats  of  the  class 
n»^  .gating  the  upper  rivers  in  North  Carolina)  of  75  to  100  feet.  During  the  aver- 
*^s^  bi^h-water  stage  of  winter  and  spring  the  controlling  depth  on  its  bars  is  3  feet. 
;Hj  Kuilding  a  dike  to  close  one  channel  at  an  island,  and  by  a  little  dredging  and 
r«><k  excavation  at  a  few  points,  the  controlling  depth  could  be  increased  to  3t  feet, 
jjn  the  pools  the  depth  is  7  to  10  feet  or  more.  In  summer,  on  the  bars,  there  are 
only  s  very  few  inches  of  water. 

h  the  first  8  miles  fh>m  Bellamy's  Mill  down  to  the  vicinity  of  the  bridee  of 
|th#  Wilmin|Fton  and  Weldon  Railroad  there  is  a  considerable  number  of  bends  so 
hvp  that  Uiey  would  materially  hamper  navigation.  At  six  of  them  boats  would 
DtToidably  be  carried  against  masses  of  rock  which  project  f^om  the  concave  bank 
t  the  very  points  where  boats,  both  going  up  and  down,  would  collide  with  the 
».itk  owing  to  the  sharp  turns  and  the  strength  of  the  current.  At  another  point 
berp  U  a  ledge  of  rock  in  the  bed  of  the  stream  with  less  than  6  inches  of  water 
ip«s  it  at  mean  winter  stage  and  with  so  tortuous  and  impracticable  a  channel 
jarnoftd  it,  a  channel  about  oO  feet  in  length  would  have  to  be  cut  through  it.  Be- 
^id««  rock  excavation  from  the  bed  and  banks,  a  large  number  of  leaning  trees  would 
pi  a  Te  to  be  cut  and  removed.  Few  snags  were  seen  in  the  channel  at  the  average 
hi;!fa-vater  stage  at  which  the  water  was  at  the  date  of  inspection,  and  it  is  impos- 
»i>*I#  to  tell  how  many  snags  dragging  would  reveal. 

Fir  the  lower  and  greater  part  of  the  next  25  miles,  from  the  vicinity  of  the  rail- 
road bridge  down  to  the  vicinity  of  Savage's  wagon  bridge,  besides  snags  in  the 
•'haanel,  the  creek  is  obstructed  by  large  masses  of  trees  and  logs,  forming  in  very 
masT  places  dense  barricades  spanning  the  creek  from  bank  to  bank  and  making 
th<^  dcMcent  of  the  stream  slow  and  tedious  even  in  a  skiff.  The  creek  is  here  oc- 
raAioBftiiy  very  crooked.  In  this  section  of  25  miles  the  banks  are  generally  not  i 
more  than  4  or  5  feet  above  the  averagto  winter  stage  of  water,  and,  excepting  oc- 
rasional  high  points  in  the  lower  10  mues,  are  overflowed  by  several  Ixeshets  annually. ' 
In  the  upper  part  of  this  section  for  a  oontinnous  distance  of  at  least  12  miles  there . 
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is  not  a  point  on  either  bank  where  freight  while  awaiting  shipment  wool 
cnre  from  damage  or  from  being  carried  away  by  freshets,  nnless  placed 
forms  raised  above  freshet  stages. 

The  land  above  overflow  in  the  vicinity  of  these  25  miles  of  the  creek,  i 
could  be  observed  where  the  cultivated  fields  touch  the  creek,  is  very  sa 
poor,  yielding  meager  crops. 

From  Savage's  bridge  to  the  mouth,  a  distance  by  the  creek  of  about  17 
banks  are  high,  affording  firequent  landings  secure  above  freshets,  the  c 
more  fertile  and  better  cultivated,  and  the  stream  much  less  obstructed  ths 
There  are  no  heavy  barricades  and  few  snags  were  visible,  but  from  t 
greater  number  seen  at  my  inspection  of  the  3  miles  of  the  creek  next  to  i 
at  a  low  stage  of  water  in  May,  1892,  than  were  seen  in  March  it  is  nrobab 
many  would  be  found  in  clearing  the  channel.    However  that  may  be,  in 
son  with  the  33  miles  above  Savage's  bridge,  the  creek  below  it,  about  17 
length,  is,  as  regards  its  own  characteristics,  adaptability  of  its  banks  for 
and  the  productiveness  of  the  country,  more  worthy  of  improvement  and 
ceptible  of  improvement  at  far  less  cost  both  actual  and  proportionate. 

Transportation  in  the  region  of  the  stream  is  chiefly  cotton,  peanuts,  and 
exported,  and  fertilizers  and  merchandise  imported. 

The  distance  of  Fishing  Creek  from  a  railroad.  «t  no  point  more  than 
miles,  the  number  of  railroads  in  the  vicinity,  ana  the  relative  distance  frfl| 
railway  and  by  water  to  Norfolk  are  shown  on  the  accompanying  blue  print* 

From  Bellamys  Mill  the  distance  by  railroad  (from  Enfield  Station)  to  Not 
110  miles,  while  by  water  (river,  sounds,  and  canal)  it  is  307  miles,  87  of  whiq 
Bellamys  MIU  down  to  about  2  miles  below  Greenville  (mthe  Tar  River,  are  i 
that  navigation  would  be  stopped  for  three  months  or  more  annually,  as  ill 
from  Greenville  up  to  Tarboro.    For  cotton,  the  principal  product  in  the  viol 
Fishing  Creek,  transit  by  rail  to  Norfolk,  its  nearest  market,  is  direct,  qui 
always  to  be  depended  upon,  while  by  water  it  is  circuitous,  intermittent, 
certain.    In  some  years  the  low-water  season  terminates  so  that  navigatio 
Greenville  can  be  resumed  in  September,  when  the  movement  of  cotton  to 
commences ;  in  others  navigation  can  not  be  so  resumed  until  December, 
large  part  of  the  cotton  crop  has  been  shipped  by  rail. 

One  year  ago  a  practicable  channel  in  the  Tar  River  was  cleared  of  sm 
Tarboro  (9  miles  below  the  mouth  of  Fishing  Creek)  up  40  miles  to  Rooky  M< 
a  cost  of  upwards  of  $4,000,  and  no  craft  whatever,  not  even  a  pole  boat,  hi 
year  after  the  completion  of  the  work,  commenced  to  navigate  the  river  1 
those  points.    Meanwhile  snags  are  again  gradually  accumulating  in  the  chi . 

Seven  or  eight  years  a^o  four  steamboats,  respectively  of  50,  50  to  60, 125,  i| 
tons,  plied  on  the  Tar  River  from  Washington  up  to  Tarboro,  48^  miles.  Ntf 
two  remain,  of  50  and  125  tons  each ;  the  smaller  one  runs  only  up  to  Greeuvl 
miles  above  Washington,  while  the  larger  one  runs  up  to  Tarboro  when  she  ^ 
freight,  but  sometimes  sue  can  get  no  freight  to  call  her  above  Falkland  Lai 
32  miles  above  Washington,  and  it  is  understood  that  it  barely  pays  her  owl 
run  her  above  Falkland,  a  point  16  miles  below  Tarboro  and  25  miles  beU 
mouth  of  Fishing  Creek. 

In  1887-88,  snags  were  removed  from  Contentnia  Creek,  North  Carolina,  fori 
practicable  channel  from  its  confluence  with  the  Neuse  up  63  miles  by  the 
(30  by  land)  to  Stantonsburg,  but  upon  the  upper  32  miles  thus  improved 
Snow  Hill  to  Stantonsburg,  there  has  not  since  been  any  navigation  even  1]( 
boats.  Below  Snow  Hill  a  steamboat  plies  during  the  high  water,  and  pole 
during  the  low-water  season. 

Since  1878  the  Neuse  River  has  been  cleared  of  snags  and  overhanging  treel 
Newborn  up  150  miles  to  Smithfield,  to  which  latter  point  steamboats  ascendi 
fore  the  war.  After  the  expenditure  of  $253,900  for  dredging  at  Newbem,  fc 
ties  between  Newbem  and  Kinston,  and  for  snagging  and  bank  trimming 
Smithfield,  steamboats  now  run  regularly  (except  during  extreme  low  water' 
50  miles  above  Newbem  to  Contentnia  Creek,  and  irregularly  during  the  high- 
season  to  Whitehall,  74  miles  above  Newbem.  On  the  upper  75  miles  of  tlie  t 
from  Seven  Springs  to  Smithfield,  navigation  is  now  very  irregalar  and  infrei) 
rarely  extending  to  Smithfield  even  by  pole  boats. 

On  the  upper  Roanoke,  although  its  channel  has  been  cleared  of  snags  to  W 
and  3  feet  can  be  carried  to  within  a  mile  of  that  point  at  low  stages,  there 
navigation  whatever  above  Nicks  Landing,  18  miles  below  Weldon  and  111 
above  the  mouth. 

The  test  of  experience  on  these  four  streams,  the  Neuse,  Contentnia,  Tai 
Roanoke,  has  thus  failed  to  show  the  utility  to  commerce  of  improving  in  thv 
of  the  State  (where  no  naval  stores  are  produced)  shallow  streams  to  so  great  i 
tanoe  above  points  which  are  accessible  to  steamboats  continuously  throughot 
year,  freight  following  those  lines  of  transit  which  can  be  relied  upon  for  trai 
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tKioo  at  mil  times  in  all  seasons.  These  facts  afford  little  enoonragement  for  the 
•*xt«iision  50  miles  fjurther  in  Fishing  Creek  of  this  shoal,  intermittent^  and  nnrelia- 
\^  navi|[^tioiii  to  embrace  87  miles  of  it  in  the  106  miles  from  Washington  (which 
bi4t9  emu  at  all  times  reach  from  Norfolk)  up  to  Bellamys  Mill. 

I  be  mawoea  of  obstrnctions  spanning  Fishing  Creek  in  many  places,  and  those 
n«^wed  along  in  the  channel,  by  retardiug  the  flow  impound  water  in  the  creek 
^^*.oh  gradoally  drains  down  into  Tar  River  as  the  latter  falls,  and  doubtless  appre- 

•  aMt  proloni^a  the  season  annually  during  which  boats  can  ascend  to  Tarboro;  so 
tiftt  the  statement  made  to  the  Justices  of  Edgecombe  Counter,  that  the  clearing  out 
of  the  cre«k  would  drain  the  land  even  if  of  no  utility  to  navigation,  and  the  objec- 
r  n  wbicb  is  strenuously  urged  by  those  interested  in  the  boats  running  on  the  Tar 
l^Tcr,  that  tlie  removal  of  so  many  obstructions  from  the  creek  will,  by  preventing 
t  kr  impoonding  of  water  in  it,  increase  their  difficulties  on  the  bars  and  shorten  the 
•M«^>Q  when  they  can  run  up  to  Greenville  and  Tarboro,  are  both  well  founded. 

W<-re  the  obstrnctions  removed  from  the  creek  logs  would,  perhaps,  to  some 
« r*  nt  he  taken  down  it,  but  this  is  not  a  very  important  consideration,  because  in 
raTiD|^  logs  so  long  a  distance  a  considerable  percenta^  of  them  sink,  forming  dan- 
:;»ft>iiA  sna^  ivhich  are  a  pest  to  navigation  on  all  the  rivers  in  the  State ;  the  launch- 
itx  of  loM  in  the  stream  is  restricted  where  the  banks  are  swampy;  and  narrow- 
iiK^r  rauroads  are  building  into  the  timber  tracts  in  that  and  other  parts  of  the 
>*ate  by  which  a  great  deal  of  lumber  is  transported  to  the  lower  rivers  and  the 
••ends,  or  hy  all  rail  route  north. 

•»n  the  hank  of  the  Tar  River,  about  two  miles  above  Tarboro  and  about  6  below 
tU  mouth  of  Fishing  Creek,  there  is  a  cotton-seed-oil  mill  whose  owners  also  own 
a  rmde  steamer  of  aoout  50  tons  capacity  which  runs  as  a  tender  to  the  mill,  taking 
c««toii  jieed  to  it  and  oil  from  it  down  to  Washington.  After  it  is  ginned  from  the 
f^<ioa  the  seed  shrinks  and  loses  its  oil  rapidly,  and  from  October,  when  the  new 
**M  be<*omea  available,  the  mill  runs  night  and  day  until  Maj^,  when  it  closes.  In 
eTjblin^  this  mill  to  get  cotton  seed  from  the  plantations  along  Fishing  Creek  the 
r«B«»Tal  of  ohstractions  from  the  creek  would  be  a  material  pecuniary  benefit  to  the 
mal-owners,  and  the  principal  owner  and  manager  is  understood  to  have  initiated 
tfce  meaanres  for  the  improvement  of  the  creek,  and  to  be  the  principal  and  most 
•trvnnooa  advocate  of  its  improvement. 

The  naTigation  of  the  Tar  Kiver  up  to  Tarboro  in  completing  an  all- water  (although 
^-TTtnttotifli)  route  to  Norfolk  is  doubtless  efficacious  in  keeping  down  freight  rates  by 
rau.  The  freight  and  insurance  on  a  bale  of  cotton  from  Tarboro  to  Norfolk  by 
vaer  are  $1.45,  and  the  freight  by  rail  is  $1.50  (30  cents  per  100  pounds).  By  rail 
tn  Norfolk  firom  Halifax,  Enheld,  and  Whittakers  stations  (see  map  herewith)  it  is 
^I  •&>  (33  cents  per  100  pounds),  and  from  Scotland  Neck  to  Norfolk  it  is  $1.35  per 

The  eoantry  bordering  Fishing  Creek  is  situated  between  the  above-named  points 
.'I  rid  two  direct  railway  lines  to  Norfolk,  and  has  the  advantage  of  the  competition 
t««-tv#«n  those  two  lines  and  the  water  route,  which  latter  the  clearing  out  of  the 
I  r«*k,  by  lowering  the  water  on  the  bars  below  Tarboro,  would  hamper  rather  than 

la  aiy  opinion,  the  benefit  of  improving  the  creek  would  be  very  restricted,  ex- 

*  tf*a«liaf?  chiefly  to  the  owners  of  the  cotton-seed-oil  mill  and  not  commensurate  with 

rli«r<iSS. 

Fat  all  the  foregoing  facts  and  reasons,  were  this  report  upon  a  preliminary  ex- 
aniiaation  of  Fishmg  Creek,  I  would  express  the  opinion  that,  in  my  judgment,  it  is 
a  ot  worthy  of  improvement  by  the  General  Government.  If  it  be  deemed  expedient, 
ii.gt«  the  lews,  to  proceed  with  its  improvement,  I  would  reconuneud  that  the  project 
}*^  Bodified  to  restrict  the  improvement  to  clearing  the  channel  to  its  natdraf  depth 
f  ro<a  the  month  up  about  17  miles  to  the  vicinity  of  Savages  Bridge,  at  a  cost  esti- 
not  to  exceed  $10,000. 

chainnan  of  the  county  commissioners  has  informed  me  that  the  commission- 
will  either  remove  or  put  draws  in  all  the  county  bridges  below  Bellamys  Mill, 
-•T-  over  BA  much  of  the  creek  as  may  be  improved,  when  they  are  notified  by  me  of 

-  ta«^  extent  of  improvement  that  will  be  undertaken;  but  they  desire  to  save  the 

-  r»fi«ty  the  expense  of  removing  or  providing  draws  in  bridges  over  any  part  of  the 
■  r«*ck  from  which  the  obstructions  will  not  be  removed. 

I  isspectfiilly  request  your  instructions. 

very  respectfully,  your  obedient  servant, 

W.  S.  Stanton, 
Major,  Corps  of  Engineers, 
Brig.  Gen.  Thomas  L.  Caset, 

Ckiff  of  Engineers  J  U.  S,  A, 

CTlionf^h  Col.  William  P.  Craighill,  Corps  of  Engineers,  division  engineer,  south- 
'  dinaion.) 
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print  indonemeni.] 

U.  8.  Ekodobxe  Offics, 
Baltimore,  Md,,  JunsS,  im, 

Respeotftilly  rabmitted  to  the  Chief  of  EBgineers. 

In  consideration  of  the  oironmstances  detailed  by  the  local  eo^neer  it  is  recon 
mended  that  this  Bubject  be  reported  to  Congrees  for  further  directiona. 

Wm.  p.  CKAiomix, 
CoUmelf  Corp9  of  Emgin9«T%. 

[Second  indonemeni.] 

OfFICX  CBIBF  of  ENOIKXSBSy 

U.  8.  Army, 
June  8f  IS^, 

Respectihlly  returned  to  MaJ.  Stanton,  inviting  his  attention  to  the  foregoin 
indorsement  of  the  2d  instant  by  the  Division  Engineer. 

Mi^.  Stanton  is  authorized  to  submit  his  Tiews  in  regard  to  this  improyement  i 
his  next  annual  report.    •    *    * 
By  command  of  Brig.  Gen.  Casey. 

H.  M.  Adams, 
M^f&r,  Corpe  o/Engineert, 

Farther  action  of  Oongress  is  therefore  awaited. 

Money  statement 

July  1, 1892,  balance  unexpended $10,000.( 

Amount  appropriated  by  act  approved  July  18, 1892 5,000.< 

July  1, 1893,  balance  unexpended 15,000.< 

(  Amount  (estimated)  required  fol:  completion  of  existing  project 10, 000.  ( 

2  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 


Fiehing  Creek,  North  Carolina, 
Appropriated — 

September  19, 1890 •...  $10,0 

July  13, 1892 5,0 


L7. 
IMPROVEMENT  OF  PAMLlCO  AND  TAR  RIVERS,  NORTH  CAROLINA. 

The  project  is  that  adopted  in  1876  to  secnre  by  dredging  and  remov 
of  war  obstructions  a  clear  and  safe  channel  9  feet  deep  at  low  water  i 
to  Washington,  extended  in  1879  to  clear  a  channel  60  feet  wide  3  fe 
deep  at  low  water  22  miles  farther  to  Oreenville,  and  20  inches  deep  i 
low  water  26  miles  farther  to  Tarboro;  again  extended  in  1889  to  cle 
the  river  to  its  natural  dimensions  40  miles  farther  to  Little  Falls,  ti 
miles  below  Bocky  Mount,  by  removal  of  war  obstructions,  snags,  lo| 
stumps,  and  overhanging  trees,  at  a  total  final  cost  estimated  in  18 
at  $137,200. 

Under  the  project  $88,000  have  been  appropriated,  and  $84,926J 
expended  to  tiune  30, 1893. 

A  description  of  the  river  and  a  summary  of  the  work  accomplish^ 
to  June  30, 1892,  will  be  found  in  the  Annual  Bepbrt  of  the  Chief 
Engineers  for  1892,  pp.  1118-20. 
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Jime  30, 1892,  the  clearing  of  snags,  logs,  and  slumps  from  the  chan- 
td  and  of  leaning  trees  from  the  banks,  which  had  commenced  at  Little 
FiOa  January  26, 1892,  had  progressed,  with  two  United  States  hoist- 
en  manned  by  thirty  men,  down  the  river  64  miles  to  a  point  2  miles 
^re  Oieenville. 
This  work,  which  had  been  intermpted  June  27  by  the  high  stage  of 
vater,  was  resomed  Jnly  13,  and  between  that  date  and  Jnly  28  the 
Tar  River  was  cleared  the  remaining  24  miles  to  Washington  by  the 
raioval  from  the  channel  of  47  logs,  81  trees,  24  stamps,  and  55  snags, 
aid  from  the  banks  of  12  logs  and  157  overhanging  trees. 

In  dearing  the  88  miles  of  the  Tar  Biver  from  Little  Falls  down  to 
^tthington^  January  26  to  July  28, 1892,  the  work  on  the  upper  IT 
nOes  was  original  improvement,  and  on  the  other  71  miles  maintenance 
of ehannel  previously  cleared. 

From  the  latter  date  to  November  20  the  force  was  reduced  to  six 
ma  employed  upon  the  repair  of  the  plant. 

From  a  very  carefrd  ]nsx>ection  of  the  Tar  Biver  and  investigation  in 
pTion  at  Washington,  in  November,  it  was  apparent  that  the  imme- 
date  and  most  pressing  need  was  the  remQval  of  stumps  and  snags 
fim  the  channel  immediately  below  Washington,  both  to  speedily  give 
tftd  to  navigation  and  to  prepare  the  channel  for  dredging  to  the 
depth  of  9  fee^  which  it  appears  (Annual  Beport  of  the  Chief  of  Engi- 
Mn,  1891,  pp.  142, 1433)  had  been  recommended  at  an  estimated  cost 
o(U5,000;  for,  with  so  great  a  number  of  stumps  as  were  found, 
dndging  to  obtain  an  increase  of  depth  of  not  more  than  1  or  2  feet 
^^nUA  be  very  expensive.  A  United  States  bolster  was  therefore  set 
tDvork  November  20  to  remove  those  obstructions,  and  to  June  30,' 
bn  removed  from  6,700  feet  of  channel  below  Washington,  812  stumps, 
«-brge  snags,  1  tree,  and  102  logs.  The  number  of  these  stumps  foand 
^nih  tops  broomed  or  creased  or  fiber  bent,  by  the  keels  of  vessels, 
Ad  the  scars  and  occasional  fragments  of  propeller  blades,  show  them 
to  kiTe  been  a  pest  to  navigation  for  years.  The  bottom  is  very  soft, 
Hmj  careftaUy  and  thoroughly  probed  for  them,  and  thej  are  being 
tmff tA  to  the  depth  of  9  feet  below  ordinary  low  water  in  prepara- 
tm  for  dredging  to  that  depth  whenever  it  may  be  deemed  expedient. 
Majof  the  larger  stumps  are  shattered  by  dynamite  before  the  bolster 
cat  raise  them. 

From  a  recent  careful  examination  of  the  channel,  and  from  exten* 
Kin  inquiry  among  masters  and  pilots  of  vessels  navigating  it,  it  seems 
to  ke  assured  that  on  the  completion  of  the  removal  of  the  stumps  and 
»nap  a  vessel  can  ascend  the  river  to  Washington  at  ordinary  low 
^ater  drawing  8  feet,  and  a  pilot  states  that  there  are  few  days  during 
t  he  jear  when  8}  feet  can  not  be  carried  up  to  Washington.  Eight  feet 
m^  be  taken  as  a  safe  draft. 

TaBsels  can  reach  Washington.  N.  O.,  from  the  Albermarleor  Ghesa- 
I>eake  Bay  only  through  ,the  Albemarle  and  Chesapeake  Canal  or 
thmgh  the  inlets  to  Pamlico  Sound  from  the  ocean.  A  vessel  can 
draw  through  the  canal  not  more  than  7  feet,  over  the  inner  shoals  at 
(>ciieoke  (the  best  of  the  inlets)  only  7^  feet,  and  through  Groatan 
Sound,  from  Albemarle  into  Pamlico  Sound,  only  8  feet.  Hence  a 
iranght  of  8  feet  which  a  vessel  can  carry  up  the  Pamlico  Biver  to 
Wai|ii]]gton  when  the  stumps  are  removed,  is  a  greater  draft  than  can 
DOW  be  carried  to  the  mouth  of  that  river. 

"nerefore,  the  estimate  of  the  amount  that  can  be  profitably  ex- 
pended in  the  fiscal  year  ending  June  30, 1895,  does  not  embrace  any 
tnoncy  for  dredging  below  Washington. 


1382      REPORT  OP  THE   CHIEP   OP  ENGINEERS,  U.  8.  ARMY. 

Between  December  and  May  a  hydrographic  survey  was  made  by 
Mr.  S.  F.  Burbank  of  7.3  miles  of  river  embracing  all  the  shoals  b<^ 
tween  Washington  and  Tarboro  where  navigation  is  obstructed. by  -a 
deficiency  in  natural  channel  depth.  These  shoals  are  ten  in  number 
as  follows: 

1.  Tripps  Shoal,  three  miles  below  Greenville,  on  which  the  least 
channel  depth  is  3^  feet  and  the  distance  across  the  shoal  between  nar 
row  4-foot  channels  is  75  feet. 

2.  Bed  Banks  Shoal,  2  miles  below  Greenville,  across  which  there  is 
a  3-foot  channel  narrowing  to  a  width  of  35  feet.  With  the  exception 
of  distances  of  about  50  feet  at  each  of  two  places  there  is  a  4-f4>c)t 
channel  2,000  feet  in  length  across  this  shoal,  but  too  narrow  to  l)e 
practicable  for  boats. 

3.  Shoal  at  Greenville  below  the  steamboat  landing,  across  whit^li 
there  is  a  3-foot  channel  not  less  than  60  feet  wide.  From  a  practica 
ble  4-foot  channel  below  this  shoal  to  the  practicable  4-foot  channel 
above  it  the  distance  is  70  feet. 

4.  Shoal  at  Greenville  above  the  steamboat*landing. 

5.  At  Bryants  Creek,  5  miles  above  Greenville. 

6.  At  Reynolds  Bam,  6  miles  above  Greenville.  . 

7.  At  Big  Blue  Bank,  7  miles  above  Greenville. 

8.  Between  the  twenty-ninth  and  thirtieth  mile  posts. 

9.  At  Beeves  Landing,  8  miles  above  GreenviUe  and  1  mile  below 
Center  Bluff. 

10.  At  Williams  Mill  Bun,  5  miles  below  Tarboro. 

Charts  of  the  three  former  shoals  below  the  steamboat  landing  at 
'Greenville  accompany  this  report. 

Across  the  six  shoals  between  the  steamboat  lauding  at  Greenville 
and  Center  Bluff  there  is  a  continuous  3- foot  channel,  but  for  an  aggre- 
gate distance  of  1,400  feet  it  is  less  than  60  feet  wide,  and  the  six 
shoals  interrupt  the  4-foot  channel  for  an  aggregate  distance  of  about 
2,400  feet. 

The  foregoing  depths  on  all  the  shoals  below  Center  Bluff  are  those 
at  ordinary  low  water  assumed  at  +1  foot  on  the  gauge  at  the  wagon 
bridge  at  Tarboro. 

It  appears  from  the  charts  in  this  office  that  that  entire  part  of  tbf 
river  12  miles  in  length  from  Center  Bluff  down  to  a  point  3  miles  belof 
Greenville  has  been  improved  by  jetties,  and  from  Mr.  Burbank's  sur 
vey  it  is  apparent  that  the  channel  dimensions  prescribed  in  the  project 
60  feet  wide  with  depth  of  3  feet  up  to  Greenville,  and  of  20  iiuih^ 
*  thence  to  Tarboro,  have  been  obtained  and  maintained  except  at  Kri 
Banks  where  the 3foot  channel  narrows  to 35  feet  and  is  less  than  l^ 
feet  wide  for  a  distance  of  350  feet. 

Center  Bluff  is  the  highest  point  on  the  river  at  which  boats  can  reljr 
on  getting  freight  in  sufficient  quantities  to  enable  them  to  run  wilh 
profit,  and  those  who  own  and  control  the  boats  desire  the  channrt 
depth  at  that  point  increased  to  4  feet  at  ordinary  low  water.  Thi* 
increase  of  1  foot  in  the  depth-  prescribed  in  the  project  up  to  Groei 
ville  can  be  obtained  by  building  about  1,750  linear  feet  of  jetties  imd 
is  recommended.  Between  Greenville  and  Center  Bluff  the  slope  of 
the  river  is  so  much  greater  than  below  Greenville,  an  attempt  to  obtain 
an  increase  of  at  least  1  foot  in  the  present  depth  (to  a  depth  of  2S 
inches  greater  than  prescribed  in  the  project)  for  an  aggregate  length 
of  2,4(M)  feet  through  the  six  shoals,  is  not  deemed  expedient,  at  \i^< 
until  further  investigation  and  report. 

The  fall  of  the  river  bed  in  the  48  miles  from  Tarboro  to  Washingtoo 
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b  reported  by  Mr.  Burbank,  who  was  a  member  of  the  party  which 
an  the  h'ne  of  levels  in  1882,  search  for  the  notes  of  which  has  been 
insai^cessfii],  to  be  approximately  12  feet,  of  which  11^  feet  are  said  to 
yh'ur  in  the  26  miles  above  Greenville.  Immediately  below  Greenville 
a<i  above  the  shoal  at  Eed  Banks  there  is  a  timber  lock  built  by  the 
State  of  North  Carolina  abdnt  40  years  ago. 

The  owners  of  the  steamer  Beta  of  50  tons  and  draught  of  3  feet 
UiiHi,  who  also  own  the  cotton-seed-oil  mill  about  3  miles  above  Tar- 
btrt)  between  wliich  mill  and  Wasliington  the  Beta  plies  (as  a  tender 
u  the  mill)  have  frequently  complained  of  the  shoal  at  Williams  Mill 
E&u,  5  miles  below  Tarboro.  From  Mr.  Burbank's  survey  it  appears 
tiat  the  depth  on  this  shoal  at  ordinary  low  water,  assumed  at  +1  foot 
fi  the  Tarboro  gauge,  is  not  less  than  20  inches,  the  depth  prescribed 
Q  the  project,  and  that  to  obtain  3  feet  would  require  an  mcrease  of  15 
ivhes  for  a  distance  of  3,200  feet. 

Seven  or  eight  years  ago  four  steamboats  of  50,  50  to  60, 125,  and  150 
tmi  plied  between  Washington  and  Tarboro.  Now  only  two  remain, 
a  jO  and  125  tons.  The  smaller  runs  from  Washington  to  Greenville 
ad  the  larger  from  Washington  to  Tarboro  when  she  can  get  freight, 
bit  sometimes  there  is  no  freiglit  to  call  her  above  Center  Bluff;  and  it 
i'lmderstood  it  barely  pays  to  run  her  above  that  point,  16  miles  below 
Tirlioro.  Kailroads  have  been  extended  in  that  vicinity  and  now  cross 
t^  river  at  Bocky  Mount,  Tarboro,  and  Greenville  and  touch  it  at 
^Vifthington.  From  Tarboro  to  Norfolk  by  rail  the  distance  is  104 
iitltN  and  the  freight  on  cotton  30  cents  per  100  pounds;  by  water  (the 
TiTiT.  sounds,  and  canal)  the  distance  is  248  miles.  It  is  reported  that 
V  AD  agreement  between  the  railroad  and  steamboat  companies  the 
(Mit8  are  not  to  take  cotton  from  the  town  limits  of  Tarboro  for  less 
nfes  than  by  rail.  The  rates  being  the  same  from  Tarboro  cotton  is 
all  shipped  by  raiL 

From  Tarboro  to  Bocky  Mount  the  distance  by  railroad  is  17  miles, 
^k  the  distance  by  river,  suited  only  to  very  shoal  navigation,  to  the 
nptds  at  Little  Falls,  2  miles  below  Bocky  Mount,  is  40  miles.  For  23 
of  these  40  miles,  from  Tarboro  up  to  Dunbars  Bridge,  the  channel  was 
<*teinfd  in  1889  and  a  practicable  channel  was  again  cleared  the  entire 
4«Dile8  from  Tarboro  up  to  Little  Falls  in  1892.  Since  this  work  was 
d«ie  in  1889,  there  has  not  been  a  craft  of  any  kind  on  the  river  be- 
tv««n  Tarboro  and  Bocky  Mount  except  the  little  steamer  Beta^ 
wUrh^  as  before  mentioned,  runs  up  to  the  oil  mill,  only  3  miles 
ahore  Tarboro. 

The  maintenance  of  a  channel  that  will  permit  a  draft  of  4  feet  at 
ordinary  low  water  up  to  Greenville  will  much  facilitate  the  transpor- 
tation of  freight  throughout  the  year  in  that  part  of  the  river,  and  the 
nmotenance  of  a  cleared  channel  to  the  controlling  depth,  20  inches  at 
or&ary  low  water,  up  to  Tarboro  (although  boats  will  not  run  above 
^  'ifeaviUe,  or  at  farthest  above  Center  Bluff  at  that  stage)  will  serve  a 
nsf^  purpose  during  the  higher  stages  of  water  in  keeping  down  rates 
by  tail 

By  clearing  the  channel  of  snags,  etc.,  from  Tarboro  to  Bocky  Mount, 
the  water,  being  permitted  to  flow  more  quickly  from  that  part  of  the 
river,  is  lost  for  feeding  the  channel  on  the  shoals  below  Tarboro  dur- 
ing the  receding  and  lower  stages.  The  maintenance  of  40  miles  of 
cleared  channel  above  Tarboro,  used  to  a  limited  degree  for  only  3 
mikiK,  is  therefore  detrimental  to  navigation  up  to  that  town. 

Fw  improving  the  channel  by  jetties  for  3  miles  below  Greenville, 
completing  the  removal  of  stumps  and  snags  from  the  channel  below 
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Washington,  for  maintaining  a  channel  clear  of  snags  and  overhanging 
trees  up  to  Tarboro,  and  for  contingent  exx>enses,  $17,000  should  be 
appropriated  for  the  fiscal  year  ending  Jnne  30, 1895. 
The  river  is  in  the  collection  district  of  Pamlico,  F.  O* 

Money  statement 

July  1, 1892y  balance  unexpended $3, 107.  8:f 

Amount  appropriated  by  act  approved  July  13, 1892 10,000.  Oi) 

13,107.82 
June  30, 1893,  amount  expended  during  fiscal  year 9,541.  41 

July  1, 1893,  balance  unexpended 8,566.  41 

July  1, 1893,  outstanding  Uabilitiea 492.97 

July  1, 1893,  balance  available 3,073.44 

(Amount  (estimated)  required  for  completion  of  existing  project 49, 200.  OO 
Amount  uiat  can  beprofitabl^r  expended  in  fiscal  year  ending  J  nne  30, 1895    17j  000.  OO 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  sundry  civil  act  of  March  3, 1893. 


COMMEBCIAL  STATISTICS. 

The  commerce  for  the  year  ending  December  31, 1892,  is  estimated  as  follows: 


Cotton 

Cotton  seed,  meal,  and  oU 

Tobaooo 

Eioe 

Grains 

Vegetables,  inolading  track. . 
Live  stock,  indudinff  poultry 

Heats  and  their  proaaots 

Fish  and  shellfish 

Tar *. 


3,7M 

1,0W 

6 

568 

2,185 

2C,548 

44 

36 

250 

666 

Turpentine,  orade  and  spirits  of,  and 

rosin 

Lnm ber  and  its  products 

Fertilisers 

Machinery 

General  merchandise 

Coal  and  minerals 

Total 


437 

83,656 

2,  5i«0 

36 

964 

4,325 


107,097 


Freight  transported. 


Calendar  jear  ending  Dec.  31— 


Tons. 


1876 
1890 
1891 


21,  Off 
277, «: 
18S,«MI 


Pamlico  and  Tar  rivers,  North  Carolina, 
APPROPRIATBD. 


Date. 


July  4, 1836,  to  July  7, 1838 

Aiig.14,1876 

Mar.  8, 1879 

June  14, 1880 

Mar.8,1881 

Ang.2,1882 

Jiily5,1884 

Aag.5,1886 

Aug.  11, 1888 

BeptlO,1890 

Jn^  13, 1892 


Amount. 

Aggregate. 

$10,000 

$10,  OP" 

15,000 

15,0<fc 

6,000 

21,  l*< 

9,000 

30.1** 

8,000 

38,  t«' 

10,000 

48,  U«' 

5,000 

53,0k 

5,000 

58,** 

10,000 

68,  W* 

10,000 

78.0i«' 

10,000 

88,0U0 

-4<^ 


y  X 


U%^ 


<^^  ^ 

^  ^-^ 


f 


'    x" 


H  9Ft.  below  low  water, BEIN6  IFr.BELOW  NATURAL  WTTOM . 


I 


K 


d 


J-l/Z  Y IS93. 

TO  JkcOMPRHY  AkKUA: 


'major    07  EHGIKIBRS 
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Pamlico  and  Tar  rivers.  North  Carolina — Continiied. 

EXPENDED. 


bJaa«30~  I  To  Jane  30— 

.•rtol8» $10,000.00]         1885 $50,637.1<^ 

>77 363.901 

I'Cn 12,920.43 


10 14,139.23 

:vo 20,744.39 

lB« 29.136.63 

1»C 35,930,72 

Mi 39,863.47 

UM : 46,066.83 


1886 62,951.33 

1887 56,112.61 

1888 57,776.38 

1889 64,608.63 

1890 66,227.90 

1891 68,793.13 

1B98 76,724.86 


L  8. 
IMPROVEMENT  OF  CONTENTNIA  CREEK,  NORTH  CAROLINA. 

The  project  was  adopted  in  1881  to  obtain  a  depth  of  3  feet  from  the 
(tnfluence  with  the  Nense  63  miles  to  Stantonsburg  daring  the  higher 
!(Uge8  of  about  nine  months'  duration  annually,  by  clearing  the  channel- 
vsy  of  snags  and  overhanging  trees,  by  dredging  bars,  and  diking 
slimghs  or  outlets,  at  a  cost  estimated  in  1888  at  $77,500. 

The  stream  and  its  condition  in  1881  are  describea  on  page  1123  of 
the  Annual  Beport  of  the  Chief  of  Engineers  for  1892  and  on  pages 
mo  to  1012  of  the  Report  for  1881. 

To  this  date  $59,000  have  been  appropriated  and  $56,014.41  expended 
upon  this  improvement. 

To  June  30, 1892,  the  channel  had  been  moderately  well  cleared  from 
iht  mouth  31  miles  to  .Snowhill  and  cleared  so  as  to  be  practicable 
tli« remaining  32  miles  to  Stantonsburg. 

At  a  personal  inspection  of  this  creek  in  April,  1893,  when  the  stage 
ofvater  was  at  +1  foot  on  the  gauge  at  Snowhill,  it  was  found  that 
tl»  ruling  depth  on  the  shoals  in  the  creek  was  2^  feet.  Allowing  a 
mir^n  of  1  foot,  the-removal  of  snags  is  restricted  to  a  depth  of  3}  feet 
at  that  stage  of  the  stream. 

About  1  nule  above  the  mouth  the  creek  has  two  channels,  and  the 
witer  idso  spreads  through  a  cypress  swamp.  A  plank  dike,  built 
i^ercral  yes^s  ago  across  the  smaUer  branch,  Spring  Slough,  to  turn 
the  current  through  the  main  channel,  having  been  carried  away,  the 
<lepdi  in  the  slough  is  2.6  feet  and  only  1.4  feet  in  the  wider  channel. 
Inaeoordance  with  a  recommendation  approved  by  the  Chief  of  Engi- 
neers June  9, 1893,  a  dike  will  be  built  at  the  head  of  the  slough  across 
thenain  channel  to  increase  the  depth  in  the  former,  where  there  is 
little  rise  firom  fireshets. 

The  depth  of  3  feet  which  the  project  designs  to  obtain  during  the 
hi^er  stages  of  about  nine  months  annually  is  found  on  the  bars  when 
the  stage  is  at  +1.5  feet  on  the  gauge  at  Snowhill. 

By  tiie  record  of  that  gauge  during  1889  that  or  a  greater  depth  pre- 
vailed 287  days,  or  79  per  cent  of  the  time ;  but  in  1890  such  depth 
prenfled  only  73  days,  or  20  -per  cent  of  the  time. 

Since  1888,  when  a  practicable  channel  was  cleared  from  Snowhill,  32 
miles  to  Stantonsburg,  there  has  not  been  even  a  pole  boat  on  that  part 
of  tiie  river,  and  it  does  not  appear  to  be  in  any  way  useftQ  to  com- 
mem  to  continue  the  improvement  of  the  creek  above  Snowhill,  31 
miles  from  its  mouth. 

Ihe  plant  is  owned  jointly  by  the  Contentnia  and  other  works.    In 
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January^  1893,  the  plant  being  available,  the  clearing  of  thechai 
snags  which  had  accumulated  since  the  cessation  of  work  was  I 
menced  at  SnowhiU,  and  to  this  date  has  progressed  to  a  point  21: 
below  that  town,  there  having  been  removed  during  the  year 
channel  556  large  snags,  11|  cords  small  snags,  328  stumps,  401 
and  304  logs;  and  from  the  banks,  186  stumps,  57^  cords  small 
and  861  trees  and  logs  were  cut  and  pulled  back. 

The  steamer  Laura^  of  21  tons,  makes  regular,  trips  up  to  Snoi 
a  town  of  283  inhabitants,  and  pole  boats  are  used  up  to  that  poij 

For  completing  and  maintaining  a  cleared  channel  up  to  Sd< 
$7,000  will  be  required  for  Application  during  the  fiscal  year 
June  30, 1895.    If  the  channel  is  to  be  clear^  up  to  Stantonsi 
915,000  can  be  applied. 

This  creek  is  in  the  second  collection  district  of  North  Carolina. 

Motley  Htatement. 

Jnly  1, 1892,  balance  unexpended $2, 

Amonnt  appropriated  by  act  approved  July  13,  1892 


1 


June  30, 1893,  amount  expended  during  fiscal  year 5, 

July  1, 1893,  balance  unexpended 3, 

July  1,  1893,  outstanding  liabilities 1, 

July  1, 1893,  balance  available 2, 3|  _ 


'  Amount  (estimated)  required  for  completion  of  existing  project 18, 

Amountthatcanbeprofitably  expended  in  fiscal  year  ending  June  30, 1895      7,  Of 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  8, 1893. 


COMMERCIAL  STATISTICS. 


The  commerce  for  the  year  ending  December  31,  1892,  is  estimated  as  follows: 


Clasa  of  goods. 

Cotton. . .  .* 

Cotton  seed,  meal,  and  oU. . . . 

Tobacco 

Kice 

Grains 

YegetablM,  including  truck. 
Live  stock,  including  poultry 
Mea4»  and  their  products. . . . 


Tons. 


740 
438 
15 
15 
85 
54 
20 
155 


Toi 


Fishaftdsbellfi^h 

Tar 

Lnmber  and  its  products 

Fertilizers 

General  merobandiae 

Coal  and  minerals 


: 


Total 


11 


Freight  trans})orted. 


Calendar  year  ending  December  31- 


Toi 


1890 
1891 


125 
6i 


3RD 

■ 

KAJOR,COHPS  or  ENOZMXSBS ,  U.S.A. 

13 

12 

11 

10 

9 

8 

7 

6 

5 

4 

3 

2 

1 

0 

1 

* 

'JiBEB 

OCTOBER 

KUViMBJ^Ji 

DEC£M6IR 

Eng93 
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Cantentnia  Creek,  North  Carolina, 


APPROPRIATED. 


Date. 


■tf  Xlffil  . 

Xt£.  11.  lA^ 
T^i.  19.  IKHO 
^^j  13,1002 


Amount. 

Aggregate. 

$10,000 

$10,000 

10,000 

20,000 

5,000 

25,000 

15,000 

40,000 

5,000 

45,000 

7,000 

52,000 

7,000 

50,000 

SXPENDED. 


1-*^ $0,003.09 

I*vJ 19,120.88 

lw«4 20,000.00 

1*^5 23,268,01 

l*^^ 24,687.00 

rr 84,010.00 


To  Jnne  80— 

1888 $80,548.68 

1889 43,378.02 

1800 43,028.52 

1891 48,701.50 

1802 40,780.45 


IMPROVEMENT  OF  TRENT  RIVER,  NORTH  CAROLINA. 

In  1879  the  project  was  adopted  to  obtain  a  depth  of  3  feet  at  low 
mnmer  stage  from  the  confluence  with  the  Neuse  at  Newbern,  38  miles 
uTrenton,  by  dredging  to  the  width  of  60  feet  through  the  shoals  and 
ranoving  snags  and  overhanging  trees,  at  a  cost  estimated  iu  1887  at 
$9,000,  and  in  1889  the  project  was  extended  to  clear  the  river  for 
Dsvigation  by  small  steamboats  33  miles  above  Trenton,  and  for  pole 
boAto  6|  miles  farther  to  the  Upper  Quaker  Bridge,  at  an  additional 
c«st  of  413,000;  the  total  estimated  cost  of  improving  the  77j^  miles 
bang  972,000. 

To  Jane  30,  1893,  $60,500  have  been,  appropriated  and  $55,763.02 
eipmded  under  this  project. 

The  river  is  described  and  the  work  done  (principally  in  the  14  miles 
next  below  Trenton)  is  summarized  on  pp.  1125  to  1127  of  the  Annual 
Report  of  the  Chief  of  Engineers  for  1892. 

By  June  30, 1886,  the  project  had  been  completed  to  Trenton.  In 
1889  a  channel  1,700  feet  long  across  Foys  Flats,  6  miles  above  New- 
bcrn,  was  cleared  of  snags  and  dredged  to  the  width  of  100  feet  and 
iiepOi  of  8  feet,  the  minimum  channel  depth  elsewhere  between  New- 
l»eni  and  Follocksyille. 

The  amount,  $6,190.64,  expended  since  1889  has  been  applied  to  main- 
taining the  channel  up  to  Trenton,  clearing  (in  1891)  the  river  for  a  few 
miles  above  Trenton,  and  to  surveys. 

From  a  survey  made  by  Assistant  Engineer  W.  H.  Chadbourn,  jr., 
in  June,  1893,  it  appears  that  the  cut,  4,300  feet  long,  that  was  dredged 
about  seven  years  ago  to  the  width  of  75  feet  and  depth  of  3  feet  at 
h>w  water  in  the  1^  miles  next  below  Trenton  has  shoaled  so  that  a 
draft  of  not  more  than  1$  inches  can  be  carried  through  it,  and  that 
about  1^760  cubic  yards  of  sand  will  have  to  be  removed  by  dredging 
to  oiable  boats  to  draw  3  feet  up  to  Trenton.  That  part  of  the  river 
is  wo  narrow  training  works  can  not  be  used  to  maintain  the  depth. 
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A  part  of  the  shoaUng  is  reported  to  have  been  caused  by  the  brea 
of  a  dam  in  the  creek,  when  a  large  quantity  of  sand  was  washed  4 
into  the  river.  J 

The  turning  basin  dredged  at  Trenton  to  the  depth  of  6  feethaa 
narrowed  by  shoaling,  and  to  restore  its  width  to  the  depth  of  o4 
feet  would  entail  the  removal  of  aboat  400  cubic  yards  of  sand.       ip| 

In  the  13  miles  from  Trenton  down  to  lower  Quaker  Bridge  ttjiT^ 
encountered  snags  which  have  accumulated  in  the  channel  sincil 
worst  obstructions  were  removed  from  it  in  1891,  and  there  are  scat, 
ing  snags  in  the  channel  from  Quaker  Bridge  down  to  Newbern.    Oif , 
wise  the  channel  from  Newbern  to  Trenton  is  in  good  condition.     J 

Durihg  the  fiscal  year  ending  June  30, 1893,  work  has  embraced  <r 
an  examination  of  the  river  from  Trenton  to  the  upper  Quaker  Bril 
a  survey  of  the  shoals  below  Trenton,  and  the  commencement  in  JH 
of  the  removal  of  snags  from  the  channel  below  Trenton,  which  i| 
progress.  '/j. 

The  Wilmington,  l^ewbern  and  Norfolk  Railroad  Company, in  eiX/i/J/ 
ing  their  route  from  Jacksonville  to  Newborn,  have  built  abridge  a 
the  river  at  Pollocksville  with  two  draw  spans,  with  clear  availi^ 
widths  of  29  and  30  feet  each. 

In  the  river  above  Trenton  there  are  many  bars  of  sand  and  8om%«-. 
rock  or  gravel.    The  depth  at  ordinary  low  water  does  not  exceed  U|| 
a  great  many  of  them  18  inches,  upon  a  considerable  number  1  foot,  i — 
upon  some  a  few  inches.    Its  oscillations  are  frequent,  auditsdraini 
basin  being  small,  there  are  said  to  be  many  periods  of  low  water-^ 
the  winter  season.    Were  it  cleared  of  the  great  number  of  snags  tl 
choke  it,  of  the  leaning  trees  that  obstruct  it,  and  were  some  of  ^^ 
worst  bars  and  some  of  its  sharpest  bends  improved,  all  of  which  woi 
be  necessary  to  make  it  practicable  for  small,  light-draft  steamer^ 
navigation  would  still  be  very  intermittent  and  would  probably  t 
embrace  more  than  six  months  annually.    If  it  be  cleared  out  the  oa 
munity  expect  to  be  benefited  quite  as  much  by  the  drainage  of  t_^ 
land  as  by  navigation.    The  drainage  which  the  clearing  of  the  cbant^ 
will  permit  will  diminish  the  depth  and  protract  the  period  of  low  wa|_ 
on  the  shoals  both  above  and  immediately  below  Trenton,  andbeunfii 
orable  to  the  present  navigation  up  to  that  town. 

There  is  another  tributary  of  the  Neus^,  Gontentnia  Greek,  whicli 
reported  to  drain  a  basin  nearly  twice  as  large  as  the  Trent^s,  is  1l 
Ueved  to  have  a  better  depth  of  water  throughout  the  year,  is  natis 
ally  more  practicable  for  boats,  flows  through  a  country  at  least  as  fe^ 
tile  and  well  cultivated  as  that  bordering  the  Trent,  and  not  bett 
provided  with  transportation  facilities.    In  the  Gontentnia  in  1887-'^ 
an  entirely  practicable  channel  was  cleared  from  the  mouth  63  milt 
to  Stantonsburg,  on  the  upper  32  miles  of  which  from  Snowliill  i 
Stantonsburg  there  has  not  since  been  any  craft,  not  even  a  pole  boa 
The  upper  part  of  the  77  miles  of  the  Trent,  for  a  considerable  distaiu 
below  upper  Quaker  Bridge,  is  less  practicable  than  the  Gontentni 
up  to  Stantonsburg. 

I  have  personally  inspected  both  these  streams  and  from  expertend 
with  the  Gontentnia  am  of  the  opinion  that  if  the  Trent  were  to  be  in^ 
proved  above  Trenton  there  would  be  littie  at  most,  and  probably  m 
navigation  upon  it. 

The  balance,  94,736.98,  of  frinds  now  available  is  sufficient  for  tbi 
maintenance  of  the  channel  up  to  Trenton  during  the  fiscal  year  end 
ing  June  30,  1895.  If  this  improvement  is  to  be  continued  abuvi 
Trenton  913,000  additional  can  be  applied  during  that  year. 

This  river  ia  in  the  coUection  district  of  Pamlico,  K.  C. 
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Money  statement 

Jal7  1,  18929  iMlance  unexpended $608.72 

Awant  Appropriated  by  aet  approved  July  18, 1892 5^000.00 

5, 608. 72 

Jar  dOy  1898,  amount  expended  dnriDg  fiscal  year] 446. 60 

Jnir  1,  18B8,  1»alance  unexpended 5,162.22 

Juiyl,  1893,  oatBtanding  l&bilities 425.24 

Jalj  1, 1809, 1>aUnce  aTailable 4,736.98 

\  Aaouit  (estimated)  required  for  completion  of  existing  project 11, 500. 00 

•  Mbmitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(    harbor  acts  of  1866  and  1867. 


COMHXRCIAL  STATI8TICB. 

for  the  year  ending  December  31, 1892,  is  estimated  fts  follows: 


C4 
<*4 


til 


Claa*  of  goods. 


and  oil 


tedodiiKg  tnusk. . 
ilmdliic  poultry 
r  mtMnets 


Tons. 


1,050 

aoo 
ao 

20 
150 
600 

ao 

155 
0 


dast  of  goods. 


Tar 

Turpentine,  enide  and  spirita  of,  and 

reein 

Lumber  and  ita  prodnota 

Fertilisera 

liaobinery 

O  eneral  merchandiae 


Total 


Tons. 


lao 

75 

54,000 

000 

60 

2,600 


50,576 


last  year,  14,496. 
ion  lines  established  during  the  year,  none. 


Mar  1.  10r». 

Jam  14.  1« 

Mac  a.  isn. 
A»f  %  imst 

Jnlj  %.  U 
AorX        


Bate. 


Freighi  transported. 

Calendar  year  ending  December  81— 

Tons. 

i«71 - 

22  000 

89.985 

ti^ 

45,080 

Dreni  Siver,  North  Carolina. 
APPBOPRIATED. 

• 

Amount. 


17,000 

10,000 

5,000 

10,000 

10,000 

8,500 

5,000 

5,000 

6,000 


Aggregate. 


17,000 
17,000 
22,000 
82.000 
42,000 
45,500 
50,500 
55,500 
60,600 


SXPXNDBD. 


To  Ji 


$6,871.63 
17,151.43 
23.000.00 
28,607.38 
82,000.00 
41,320.66 
41,464.06 


To  June  80— 

1887 042,031.73 

1888 42,704.96 

1889 48.572.88 

1890 60,370.41 

1891 68,897.07 

1892 64,916178 
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L  lo. 

IMPROVEMENT  OF  NEUSE  RIVER,  NORTH  CAROLINA. 

A  description  of  this  river  and  a  brief  summary  of  work  upon  it  bj 
the  State  of  North  Carolina  in  1856-'57  and  by  the  United  States  siiic^ 
its  commencement  in  1878  will  be  found  on  pages  1129-1131  of  th^ 
Annual  Eeport  of  the  Chief  of  Engineers  for  1892. 

The  project  of  1871,  modified  or  extended  in  1878, 1879, 1880,  aii^ 
1883,  and  continued  without  modification  since  the  latter  date,  proposes 
to  remove  the  war  obstructions,  to  clear  the  channel  up  to  Smithfiel^ 
of  all  snags,  logs,  and  overhanging  trees,  '^  and  to  contract  the  chait 
nelway  by  jetties  so  as  to  assure  during  the  entire  year  an  unobstructe< 
8-foot  navigation  40  miles  up  to  Newbern  and  a  similar  4-foot  naviga 
tion  50  miles  farther  to  Kinston,  and  during  nine  months  of  the  year  i 
3  foot  navigation  100  miles  farther  to  Smithfield,"  at  a  total  final  cos: 
estimated  in  1888  at  $374,000. 

Under  this  project  $282,500  have  been  appropriated  and  $262,535.4j 
expended  to  June  30, 1893. 

The  plant  pertaining  to  this  improvement  belongs  to  it  and  otiiei 
rivers,  was  much  deteriorated,  has  been  thoroughly  renovated,  and  t\h 
hoister  made  self-propelling.  Since  its  renovation  was  completed  thii 
plant  has  been  in  use  upon  the  other  rivers  to  which  it  pertains  hiu 
where  the  necessity  for  its  use  was  immediate  and  urgent. 

Eight  of  the  worst  shoals  between  Newbern  and  the  mouth  of  tli 
Contentnia  have  been  surveyed  during  the  year  for  the  location  of  jet 
ties  to  be  built  of  brush  and  stone  for  their  improvement. 

By  authority  from  the  Chief  of  Engineers  of  April  10, 1893,  a  snial 
and  very  light  drafb  steamer,  the  Oen,  George  Tlwm^  is  building  at  11 1 
depot  at  Washington  for  towing  scows  loaded  with  brush  and  stone  ft 
building  jetties  on  the  shoals  in  the  Neuse  and  the  Tar  rivers.  The  bon 
will  be  equipped  with  boiler  and  machinery  on  hand  and  formerly  i 
use  on  bolsters. 

Up  to  Kewbern,  40  miles  above  its  mouth,  in  Pamlico  Sound, 
draft  of  8  feet  can  be  carried,  and  the  channel  is  frequented  b 
steamers  and  barges,  plying,  one  steamer  between  Newbem  and  Elizj 
beth  City  on  the  Pasquotank  and  the  others  and  the  barges  betwee 
l^ewbern  and  Norfolk  through  the  Albemarle  and  Chesapeake  Caii;i 
The  route  from  Newbern  to  Elizabeth  City  and  Norfolk  lies  throii<^ 
Croatan  Sound,  through  which  only  8  feet  can  be  carried,  and  the  roui 
to  Norfolk  continues  through  the  Albemarle  and  Chesapeake  Can 
through  which  not  more  than  7  feet  can  be  carried.  Seven  and  oi 
half  feet  is  all  that  can  be  carried  from  the  Neuse  through  Ocracol 
Inlet  to  the  sea.  The  Neuse  has  a  channel  in  good  navigable  coudi  ti< 
for  boats  of  8  feet  draft  up  to  Newbern  and  answering  all  preseii 
demands  of  navigation  up  to  that  city.  I 

From  Newbern  one  and  sometimes  two  small  light-draft  steamoi 
ply  up  the  Neuse  and  the  Contentnia,  which  flows  into  it  31  miles  abo^ 
Newbern.  Only  2J  feet  can  be  carried  up  the  Contentnea  at  ordinal 
high  water  and  about  2  feet  at  ordinary  low  water  up  to  its  mouth  ov4 
the  shoals  in  the  Neuse,  and  thence  to  Kinston.  The  main  chaiini 
from  the  mouth  up  to  Kinston  is,  as  regards  snags  and  overhanging  tre^ 
in  good  navigable  condition.  From  the  mouth  of  the  Contentnia  up  ] 
miles  to  Kinston  all  steamboats  have  ceased  to  run  on  the  Neuse  by  a 
agreement  between  the  owners  of  the  boats  and  the  railroad  companie 
tbe  Neuse  being  paralleled  by  the  Atlantic  and  North  Carolina  raj 
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road,  t^ro-tliirds  of  whose  stock  belongs  to  the  State  of  North  Carolina. 
On  tbe  other  bank  the  river  is  also  closely  paralleled  from  KJnston  to 
tke  Contentnia  by  a  branch  of  the  Wilmington  and  Weldon  railroad 
rnnnin^  -from  Kiuston  to  Greenville  on  the  Tar  Biver,  and  thence  north. 
Ab«>ve  Kinston  navigation  is  only  by  pole  boats,  25  miles  by  river  to 


S<>ioetlme8  in  the  high-water  season  steamers  have  run  irregularly 
to  Wliit^e  Hall,  24  miles  above  Kinston,  when  there  was  freight  to  go  up 
Ut  or  do^wn  fTonoi  that  point. 

The  zoAintenance  of  a  navigable  channel  for  light-draft  boats  from 
New  bent  to  Kinston  would  doubtless  serve  a  useful  purpose  in  con- 
tr^lin^  freight  rates  by  railroad,  aiyd  the  balance  now  available, 
s^iy»964.o8^  is  adequate  for  that  purpose  to  June  30,  1895. 

Thi»  river  i«  in  the  ooUeotion  diatriot  of  Pamlico,  N.  C. 

,  Money  statement 

JrdT  U  1«91,  l>»lance  unexpended $8,724.82 

AMOBt  mppropriated  by  act  approved  July  13,  1892 15, 000. 00 


23, 724. 82 

J«M  so,  1893y  amonnt  expended  during  fiscal  year 2, 810. 27 

.Inly  1,  WW3,  balance  nuexpended 20,914.55 

.1  aly  U  1883;  outstanding  lialiilitiea 949. 97 

J«iT  1,  1898,  balance  available 19,964.58 

^  AiBOont  (eetimated)  required  for  completion  of  existing  project 91, 500. 00 

•%«ba»itt«4t  in  compliance  with  requirements  of  sections  2  of  river  and 
(     hmrlM>r  acU  of  1866  and  1867. 


COMMERCIAL  STATISTICS. 

of  lumber  mills  at  Newbem,  N.  C,  during  year  ending  December  31, 1892, 
firom  Newbern  by  following  routes: 

Feet 

(•OBth) 300.000 

ike  (nortli) 5,175,000 

V i«  illiiwiMilf  and  Cbesftpeake CtauX 23,425,000 

to  KliMbelb  City 13,460,000 

(ttortb) 4,750,000 

<aeatfc> 150,000 

inorU) 6,500,000 

63,760,000 
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JA8i  of  ve9seU  plying  hetioeen  Newhemy  N.  C,  and  other  ports  during  iho  year  mdt 

^    December  SI,  1892, 


Name. 


BTEAMBB8. 


KettM  : 

Vesper 

Geo.  H.  Stout . . 

Newbeme 

Defiance 

Annie 

Enola 

Sadie  H.  Band. 

Carolina 

L.H.Cntler.... 
Vanceborough , 
R.  £.  X«ee>  ••..•. 

Kinston 

Lanra 

Nettie  W 

L.  A.  Cobb 

Trent ...... 

Viri 
Glide 

Ella 

Higgins 

Swan 

T<rin.  R.McCabe 

Harry 

Eaglet 

Elko 

Greenville 

Albemarle 

Alpha 


SAILIHO  VBSSSLS. 


Loore 


J.  E.  NoNanghton 

A.  Booth 

Nannatawnev 

llargaret  F.  M< 

Kelvin 

Addle  Hem 
Bemice  W.  iiaKer 
Hartha  Skinner  . . . 

Carrie  Farson 

Hnlda 

Thoe.  H.  Hooper . . . 
John  R.  P.  Hoore .. 
Hinnie  and  Emma. 


iiy ... 
'.B^i 


Ket  ton- 
Dage. 


487.04 

292 

344.52 

344.52 

424 

246.50 

194 

101 

88 

30.49 

52.41 

69 

97.43 

14 

18 

49 

75.97 


20.94 
15.45 
12.74 
12.16 


263.94 

100 

339 

372 
68.92 
75.19 

154.63 


89 
71.29 


42.80 
172 
72 

34.94 
47.53 
46.08 
66. 33 
46.03 


77.83 


Name. 


BAILXNO  VK8SBL8— Continned. 


M.  and  A.  Benwiek... 
Maggie  and  Nellie  — 
Jenme  E.  Marshall . . . 

Lnla  M.  Onillen 

LiEEie  S.  James 

Frank  Hodges 

S.  Warren  Hall 

MatUeE.Hile8 

Baltimore 

Dorchester 

Robert  F.  Bratton 

Sallie  and  Ellen 

Thos.  8.  Shryock 

Geo.  A.  Howes 

Eonitr  R.  Dyer 

S.  A.  ^ndolph «. 

J.HilUs 

IdaG.  Farren 

Robert  Coulter 

George  Faulane 

Harlow  W.  Houston.. 

James  S.  Watson 

Annie  £.  Reynolds . . . 

Three  Brothers 

Wm.  P.  Davis 

J.DaUasMarvil 

Addie 

Cherubim 

Franks.  Hall 

Gertrude  Browning. . . 

Hattie  Dorman 

C.  E.  Davidson 

Jas.  B.  Anderson 

Regular 

Annie  McNally 

Hannah  E.  Predmore. 

Ada  Jones 

Thos.  B.  Cator 

Three  Friends 

Bertie  and  Maude 

Grace  D.  Bennet 

William  Donnelly  . . . . 

Centennial 

Cora 

Sevin  J.  Marvel 


Nett< 
nage 


The  commerce  for  the  year  ending  December  31, 1892,  is  estimated  as  follows : 


Class  of  goods. 


Cotton 

Cotton  seed,  meal,  and  oil ... 

Tobaooo 

Bice 

Grains 

Vegetables,  including  truck. 
Live  stock,  including  poultry 

Meats  and  their  products 

Fish  and  shell  flsh 

Tar 


Class  of  goods. 


Toil 


Turpentine,  crude,  and  tplrita  of,  and  < 

rosin 

Lumber  and  its  products 

Fertilisers 

MaohiuAxy 

General  merchandise 

Coal  wnd  minerals 


3 
177 

9 


Total. 


253 


Deorease  over  last  year,  13,946  tons. 
Transportation  lines  established  during  year,  none. 

The  cause  in  apparent  decrease  in  Neuse  River  statistics  is  partly  previous 
estimates  and  partly  a  loss  in  cotton  exports* 


oi 
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Freight  trannported. 

Calendar  year  ending  December  31-> 

'  Tona. 

i».rr 

75,000 

if« 

S28,462 

18H 

267, 650 

Newe  Biver,  North  Carolina. 
APPROPRIATED. 


Joai  111878. 

JoMUiaio. 
aj(  2.]«a. 

Jxuf  5  1»4. 
▲at  S.1HM. 

17(11.  ing. 

Smsa 

J«5a 


Date. 


Amount. 


$40,000 
45.000 
45,000 
30,000 
30,000 
20,000 
22,500 
15,000 
20.000 
15,000 


'A.ggng^i^ 


$40,000 
95,000 
130,000 
160,000 
190,000 
210,000 
232,500 
247,500 
267,500 
282,500 


T.J 


•.o 


EXPENDED. 


i«: 


$29,321.11 
66,754.90 
105, 134. 05 
148,607.44 
172,218.61 
184, 137.03 
196,268.30 


To  June  30- 

1886 

1887 

1888 

1889 

1800 

1891 

1892 


$206, 825. 72 
220.040.38 
226,017.60 
233, 267. 77 
245,498.43 
253,000.86 
258,799.08 


L  zi. 

IMPBOYEMENT  OF  INLAND  WATERWAY  BETWEEN  NEWBERN  AND  BEAU- 
FORT,  K.  C,  VIA  CLUBFOOT,  HARLOWE,  AND  NEWPORT  RIVERS. 

A  description  in  detail  of  tliis  waterway,  a  summary  of  the  work  done 
to  June  30,  1892,  and  the  present  status  of  its  improvement  will  be 
footti  on  pages  1134, 1135  of  the  Annual  Eeport  of  the  Chief  of  Engi- 
neers for  1892. 

Tfce  first  21  miles  of  this  waterway  are  below  Newbern  in  the  Neuse 
River,  where  the  controlling  channel  depth  is  8  feet.  The  improvement, 
therefore,  pertains  only  to  18  miles  of  shallow  waterway  which  crosses 
the  Birrowest  part  of  the  peninsula  lying  between  the  <Neuse  on  the 
riortk  and  Bogue  and  Gore  sounds  on  the  south. 

The  itmte  embraces  5  miles  in  the  Clubfoot  Biver  (flowing  into  the 
Neuse),  4  miles  in  Harlowe  Greek,  a  branch  of  the  ]!!rewx>ort  Biver,  and 
6  miles  in  the  latter,  which  flows  into  Beaufort  Harbor,  making  15  miles 
•>f  namral  channel;  also  3  miles  of  canal  at  the  summit,  connecting  Club- 
foot Biver  and  Harlowe  Greek,  and  owned  by  the  !Newoern  and  Beau- 
f«>rt  C^al  Company. 

The  project  of  1884  is  to  obtain  a  channel  30  feet  wide  at  bottom  and 
'•  feet  deep  at  low  water  from  the  Neuse  to  the  5-foot  channel  in  New- 
i^rt  Biver,  at  a  cost  (including  the  completion  of  the  canal)  estimated 
:d  1886  at  $92,000. 

To  Jane  30, 1893,  $35,000  have  been  appropriated  and  $27,416.46 
•-xi>eiided  under  this  project  in  dredging  in  the  natural  channels  and 
rivaling  them  of  logs  and  stumps. 

93 88     . 
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The  controlling  depth  through  this  roate  is  now  the  depth  in  the 
canal,  which  is  2  feet  at  ordinary  low  and  3^  feet  at  ordinaxy  high 
water. 

Since  1890  dredging  to  obtain  the  depth  of  5  feet,  prescribed  in  the 
project,  has  been  suspended  to  await  the  deepening  of  the  canal  by  the 
company  owning  it  or  its  cession  to  the  United  States,  and  work  has 
been  restricted  to  maintaining  in  the  natural  parts  of  the  route  a  chan- 
nel cleared  of  logs  to  the  depth  of  water  that  there  is  in  the  canal. 

During  the  fiscal  year  ending  June  30, 1893, 141  logs  have  been  re- 
moved from  Clubfoot  Biver  and  Harlowe  Greek,  and  navigation  is  now 
unobstructed  by  logs  except  in  the  the  canal,  where  they  considerably 
interfere  with  boats. 

Inquiry  has  been  made  if,  and  upon  what  terms,  the  company  will 
cede  the  canal  to  the  United  States,  so  that  it  can  be  kept  likewise 
clesu^  of  logs,  or  that  the  deepening  of  the  route  to  5  feet  may  be 
resumed  if  Congress  deem  it  expedient  to  appropriate  the  necessary 
fdnds,  but  reply  has  not  yet  been  received. 

The  amount,  $7,583.54,  now  available,  is  more  than  sufficient  for  thp 
maintenance  of  a  cleared  channel  during  the  fiscal  year  ending  Jane 
30, 1895. 

Money  statement. 

Jnly  1, 1892,  balAnce  nnezpended $7,S7O.02 

June  Sk),  1893,  amount  expended  during  fiscal  year 158.S1 

July  1, 1893,  balance  unexpended 7, 711.  W 

July  1, 1893,  outstanding  liabilities ,. t27.G( 

Julyl,  1893,  balance avaUable 7,583.54 

Amount  (estimated)  required  for  completion  of  existing  project 57, 000. 00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


Statement  of  vesseU ' patting  through  watenoay  between  Newhem  and  Beaufort,  X.  C, 

during  the  monihe  of  May  and  June,  189S, 


One  hnndred  and  sixl^-nine  Tassels  with  a  given  tonnage  of  1,782  tons ;  51 
nage  is  not  given,  togetner  with  8  rafts  of  logs  yslaed  at  $^510. 

IBVeight  traneported. 


vessels  finr  which  in 


Calendar  year  ending  Becember  31— 


1880 
1881 


Toi 


lino 
IIW 


Inland  waterway  between  Newbem  and  Beaufort,  N,  C, 

APPBOPBIATBD. 


Bate. 


Ang.  2,1882. 
Ang.  5,1886. 
Aug.  U,  1888. 


EXPENDED. 


To  June  30- 
1884... 
1885.... 
1886.... 
1887... 
1888..., 


$104.40 
2, 074. 31 
2, 205. 76 
3,400.25 
6.812.46 


To  Jane  30— 

1889 

1890 

1891 

1892...... 


$34,20.4^ 

27,r».4« 
28,110. 86 
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Lr  Z2. 
IMPBOYEMENT  OF  HABBOB  AT^EAUFOBT,  N.  C.  ^ 

The  project  of  1881  was  to  stop  the  erosion  of  Fort  Macon  and 
Shackleford  points  by  jetties;  to  prevent  the  widening  and  shoaling 
tf  the  entrance  to  the  harbor  itself  by  deposit  of  erod^  material;  to 
dredge  a  channel  200  feet  wide  and  9  feet  deep  at  low  water  from  the 
taU&ead  Channel  1^050  feet  to  the  wharves  at  Beaufort;  and  to  dredge 
I  channel  100  feet  wide  and  6  feet  deep  at  mean  low  water  from  the 
Moot  oontoor  at  Beaofort  down  the  Old  Town  Channel  and  north  of 
Har«e  Island  to  the  6-foot  contour  leading  to  North  Biver,  a  distance 
tf  12,670  feet. 

In  1887  the  project  was  modified  by  postponing  for  the  present  the 
dredging  of  the  cut  through  the  Old  Town  Channel  to  North  Biver^ 
ltd  by  roducing  to  the  width  of  100  feet  and  depth  of  5  feet  the  chan- 
iiri  to  be  dredged  from  the  Bulkhead  Channel  to  Beaufort;  in  1890  the 
pn>ject  was  again  modified  by  increasing  the  latter  dredging  to  the 
depth  of  7  feet  at  a  cost  estimated  in  1887  at  $163,000. 

To  June  30, 1803,  9150,000  have  been  appropriated  and  $137,422.37 
expended  under  this  project. 

A  description  of  the  harbor  and  a  summary  of  the  work  accom- 
pbhed  will  be  found  on  pages  1137-1139  of  the  Annual  Beport  of  the 
<*Uef  of  Engineers  for  1892. 

During  the  year  ending  June  30, 1893,  under  a  contract  entered  into 
vnh  the  Alabama  Dredging  and  Jetty  Company,  December  24, 1890, 
Ju5d5.4  cubic  yards  of  sand  were  dredged  from  tiie  channel  extending 
tnm  the  Bulkhead  Channel  to  Beaufort^  costing,  at  33^  cents  per  cubic 
jtfd,  •6,86L80.  In  1889  that  channel  had  been  dredged  for  its  entire 
length  to  the  width  of  50  feet  and  depth  of  5  feet,  and  under  the  fore- 
pvng  eontract  with  the  Alabama  Dredging  and  Jetty  Company  from 
tk  commencement  of  work,  April  21, 1892.  to  October  2^  1892,  30,575 
(*d>ic  yards  had  been  removed,  leaving  a  cnannel  1)895  feet  long,  100 
fee  wide,  and  7  to  8  feet  deep  at  mean  low  water.  The  dredging  under 
tkii  contract  was  with  a  suction  dredge  and  the  material  was  discharged 
thnmgh  a  pipe  forming  an  embankment  above  mean  high  water  about 
IM  feet  from  the  cut.  The  contract  provided  for  dredging  to  the 
aaoant  of  from  $10,000  to  $12,000. 

When^  after  October  24, 1892,  the  minimum  amount  of  dredging  pre- 
^"bed  m  the  contract  had  been  done,  a  draft  of  6  feet  could  be  car- 
ried at  low  water  from  the  end  of  the  dredged  channel  to  the  Bulkhead 
Cbnnel,  which  draft  is  as  great  as  can  be  carried  over  a  shoal  formed 
su  the  junction  of  the  Bulkhead  Channel  with  the  main  channel  lead- 
in^to  the  harbor  entrance  Tsee  chart  herewith).  On  this  latter  shoal 
a  greater  depth  can  not  probably  be  obtained  and  maintained  without 
^'xpensive  regulating  works,  and  as  the  depth  of  6  feet  seems  adequate 
to  Hie  present  needs  of  commerce,  work  under  the  contract  was  stopped 
^^Wq  Uie  minimum  limit  had  been  reached. 

X inor  repairs  to  the  sand  fences  at  Fort  Macon  and  Shackleford 
p<iits  have  been  in  progress  throughout  the  year. 

A  dike  of  oyster  shells  covered  with  stones,  which  can  be  built  from 
Bmid  Bock  to  Fivers  Island,  at  an  estimated  cost  of  $3,500,  would 
pcmit  the  preservation  of  the  dredged  channel,  and  a  project  will  be 
^nhmitted  for  building  it  with  ftands  aviulable. 

Hie  amount  available,  $12,577.03,  is  adequate  to  requirements  during 
the  fiscal  year  ending  June  30, 1895. 
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Extensive  accretion .  to  Bird  Island  Shoal  in  this  harbor  aud 
resulting  deterioration  of  the  Old  Town  Channel^  whose  improve! 
was  embraced  in  the  project  of  1881  but  postponed  in  the  projec 
1887,  are  described  in  a  re^port  published  in  House  Ex.  Doc,  No. 
Fifty-second  Congress,  second  session,  incorporated  in  the  Bepoi 
the  Chief  of  Engineers  for  this  year. 

Beaufort  is  a  port  of  entry. 

Money  statement 

0 

July  1, 1892,  balance  unexpended $14, 0| 

Amoont  appropriated  by  act  improved  Jnly  13, 1892 10, 0| 

24,  Oil 

JnneSO,  1893,  amount  expended  during  fiscal  year 11,311 

■       ■  ■■* 

Jnly  1, 1893,  balance  unexpended ;.    12, 7> 

Jnly  1, 1893,  outstandhig  liabilities 15[ 

Jnly  1, 1893,  balance  available 12,51? 

===35 

L  Amount  (estimated)  required  for  completion  of  existing  project 13, 0(X 

2  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 


COMMERCIAL  STATISTICS. 

The  commerce  for  the  year  ending  December  31, 1892,  is  estimated  aa  follows) 


Class  of  gvKids. 

Cotton 

Tobaooo 

Rioe 

Gnins 

Vegetables,  including  truck  . 
Live  stock,  including  poultry 
Meats  and  their  products . . . . 

Fish  and  shell  fish 

Tar :.; 


Tons. 


280 

60 

00 

400 

1,600 

450 

25 

20,000 

25 


Glass  of  goods. 

Turpentine  (crude)  and  spirits  of,  and 

resin , 

Lumber  and  its  products 

Fertilisers 

Machinery 

General  merchandise 

Coal  and  minerals *. 

Total 


Toa 


5 

'5 


55. 


Decrease  over  last  year,  14,260  tons. 

Transportation  lines  established  durinfi[  year,  none. 

Concerning  the  commercial  statistics  of  harbor  at  Beaufort,  N.  C,  Assistant  Eni 
neer  Chadboum  has  to  say :  ''  That  the  data  I  was  able  to  obtain  at  Beaufort  K 
very  meager  and  incomplete,  therefore,  the  estimate  submitted  is  almost  oomplett 
an  estimate  made  from  general  information  gathered  in  conversation  and  a  kuoi 
edge  of  a  considerable  falling  off  in  certain  lines." 

JBVdght  transported. 


CiUendar  year  ending  Deo.  31— 


1880 
1890 
1891 


Torn. 


25,1 
46.C 
69,S 


i 


I 


APPENDIX  L — ^REPORT  OF   MAJOR   STANTON. 


1397 


Harbor  at  Beaufort,  N.  C. 


APPROPRIATED. 


Dnto. 


I   Amount. 


Alt  S  l$U  . 
\iC.ll  1MB 

>rK.  ;i.  1090 


$5,000 


Aggregate. 


$5,000 


30,000 

30,000 

25,000 

-   65,000 

20,000 

75,000 

15,000 

90,000 

35,000 

125,000 

15,000 

140,000 

10,000 

150,000 

EXPENDED. 


TiJoM 

107 $5,000.00 

l«S ! 4.102.01 

!« 87,030.61 

W*4 43,  SOL  04 

!«« 72,781.44 

UB4 :  76,000.00 


To  Jnne  30~ 

1887 $83,086.10 

1888 88,860.48 

1880 101,072.62 

1890 122,034.43 

1891 123,673.84 

1802 128,855.31 


L  13. 

IHPROVEMENT  OF  INLAND  WATERWAY  BETWEEN  BEAUFORT  AND  NEW 

RIVER,  N.  C. 

This  waterway  is  50  miles  long  and  lies  firom  Beanfort  for  28  miles  in 
Bogne  SooDd  nearly  to  Swansboro;  from  the  westerly  end  of  Bogue 
8<NLDd,  22  miles  to  New  Biver,  it  follows  intricate  tidal  sloughs  varying 
from  UOOO  feet  to  12  feet  in  width,  from  10  feet  to  6  inches  in  depth  at 
hijji  water,  and  winding  through  a  marine  marsh  filling  the  area  be- 
tvcen  the  outlying  barrier  beach  and  the  mainland. 

SvaBsbcMTO  is  opposite  Bogue  Inlet  and  at  the  mouth  of  White  Oak 
Biter.  Five  and  one-half  feet  can  usually  be  carried  over  the  change- 
able bar  at  the  inlet,  and  boats  of  3  feet  draft  can  ascend  from  this 
waterway  np*  White  Oak  Biver  about  24  miles,  or  16  miles  in  an  air 
liiie. 

The  project  embraces  only  the  28  miles  from  Beaufort  to  Swansboro, 
and  was  approved  in  1885  to  dredge  a  channel  100  feet  wide  and  3  feet 
deep  at  low  water  through  the  shoals  between  those  points,  at  a  cost 
estimated  in  1887  at  $50,000. 

Cnder  tiiis  project  $4^,000  have  been  appropriated  and  130,299.83 
expended  to  June  30, 1893,  at  which  date  a  channel  not  less  than  3 
feet  deep  at  low  water  had  been  obtained  by  dredging  through  six 
shoals,  aggregating  in  length  about  4  miles,  as  follows: 

L  Sally  B«U  Shoal,  8.1  miles  from  Beaufort,  980  feet  long  and  100  feet  wide. 

2.  Broad  Creek  Shoal,  16.6  miles  from  Beanfort,  2,800  feet  long  and  45  feet  wide. 

3.  fiuidara  Creek  Shoal,  18.3  miles  from  Beanfort.  11,695  feet  long  and  45  feet  wide. 

4.  Goose  Creek  Shoal,  21.1  miles  from  Beaufort,  3,750  feet  long  and  45  feet  wide. 

5.  Tutle  Slough,  off  Gnthries  Point,  three  shoals,  commencing  about  22  miles 
frrm  Beanfort,  aggregating  1,840  feet  in  length,  60  feet  wide. 

6.  SIhmI  at  Cross  Stake  Slough,  26  miles  from  Beaufort,  1,015  feet  long  and  60 
feetvida. 


1398      REPORT  OP  THE   CHIEF  OP  ENGINEERS,  U.  8.  ARMT. 

The  first  flye  of  the  foregoing  shoals  are  in  Bogae  Sound :  the  last,  at 
Gross  Stake  Slongh3  is  in  a  channel  in  the  marsh  about  2  miles  fix>m 
Swansborp. 

A  large  part  of  the  traffic  then  going  through  Bogue  Sound  continued 
past  Beaufort  in  boats  of  Ught  draft  through  the  Newport  and  Har- 
lowe  rivers,  Clubfoot  and  Harlowe  Oanal,  and  Clubfoot  and  Keuse 
rivers  to  Newbem.  As  3  miles  of  this  route  through  the  canal  and 
nearly  2  miles  of  it  through  the  dredged  channel  in  Harlowe  Creek  is 
only  30  feet  wide,  the  minimum  width  of  45  feet  of  the  channel  dredged 
through  the  shoals  in  Bogue  Sound  was  deemed  sufficient  to  accommo- 
date traffic  there,  and  it  was  recommended  from  this  office,  Jujie  18, 
1892,  that  no  fiirttier  funds  be  applied  to  widening  the  channel  through 
the  shoals  in  Bogue  Sound  until  experience  in  its  use  shall  prove  the 
minimum  width  obtained  to  be  inadequate  to  the  requirements  of  com- 
merce. 

August  4, 1892,  the  Secretary  of  War  approved  the  recommendation 
of  the  Chief  of  Engineers  that  the  (10,000  appropriated  July  13, 1892, 
be  withheld  from  expenditure  until  experience  shall  show  whether  it  be 
necessary. 

During  the  fiscal  year  ending  June  30, 1893,  work  has  been  restricted 
to  surveys. 

A  year  ago  6,000,000  feet  of  lumber  were  shipped  annually  from  White 
Oak  Eiver,  of  which  5,000,000  feet  then  went  out  through  Bogue  Inlet 
and  about  1,000,000  feet  tlux>ugh  Bogue  Sound.  Owing  to  the  change- 
able character  of  the  bar  at  that  inlet  and  to  the  estabhshmeut  of  mUls 
near  Morehead  City  where  it  is  dressed,  the  entire  6,000,000  feet  of  lum- 
ber annually  are  now  to  be  shipped  through  Bogue  Sound.  It  is  trans- 
ported in  barges  86  by  20  feet  and  carrying  about  40,000  feet  each, 
towed  by  a  tug  of  20  feet  beam,  drawing  4  feet  of  water  when  loaded 
with  20,000  feet  of  lumber. 

It  was  understood  at  the  date  of  the  last  report  that  a  draft  of  3  feet 
could  be  carried  through  the  sound  from  Swansboro  to  Beaufort,  but 
boatmen  have  complained  that  there  is  a  less  depth  between  the  chan- 
nels dredged  through  the  shoals  at  Sanders  Creek  and  Goose  Oreek, 
and  also  in  the  two  intervals  between  the  three  cuts  at  Turtle  Slough. 
From  a  survey  made  in  1893  by  Assistant  Engineer  W.  H.  Chadboum, 
jr.,  it  appears  that  only  2^  feet  at  low  water  can  be  carried  over  those 
localities. 

A  project  will,  therefore^  be  submitted  to  at  once  apply  the  $10,000 
appropriated  by  the  act  oi  July  13, 1892,  to  dredging  at  these  locahtiei 
and  to  increasing  the  minimum  width  of  the  dmlged  channels  to  60 
feet,  all  the  dredghig  to  be  to  the  minimum  depth  of  4  feet  at  low  water. 

This  waterway  ifl  in  the  collection  district  of  Beaufort,  N.  C. 

Money  itatement 

Jnly  1, 1892,  balance  unexpended $1,911.11 

Amouut  appropriated  by  act  approved  Jnly  13, 1892 10,000.tt 

ll,911.tf 
June  90, 1893,  amount  expended  during  fiscal  year ^210.  St 

July  1, 1893,  balance  unexpended %700.tT 

(Amount  ^estimated)  required  for  completion  of  existinff  project 10^  000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1895    10, 000.  (W 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 
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height  trantparted. 


CatcoidM'  year  eading  December  81— 

Toaa. 

12,250 
29,332 
80,240 

■9 

91..... 

Mand  watenoatf  hetweem  Beaufort  and  New  Biver,  N,  C. 

APPBOPBIATEB. 


Dato. 


Amooni 


^ggngtde. 


$10,000 

5,000 

15,000 

10,000 


110,000 
15,000 
30,000 
40,000 


SXPBNDED. 


%Jiaa»~ 

mt $410.57 

6,076.51 

14,505.06 


To  June  30—  - 

1890 $14,687.80 

1891 19,504.81 

1892 29,951.74 


L  14. 

DfPSOVEMEMT  OP  INLAND  WATERWAY  BETWEEN  NEW  RIVER  AND 

SWANSBORO^  N.  C. 

ThiB  wftterway.  about  22  miles  long  (more  fiiUy  described  in  the 
AumAl  Beport  of  the  Chief  of  Engineers^  1892,  pp.  1146-1148),  consist- 
til  of  a  Binaoos  and  intricate  channel  winding  through  the  marine 
Binh  fixrmed  in  the  embayed  area  between  the  outlying  barrier  beach 
aid  the  mainland,  is  for  upwards  of  7  miles  12  to  60  feet  wide  and  6 
iiehes  u>3  feet  deep  at  low  water. 

The  project  adopted  in  1889,  is  to  enlarge  it  by  dredging  to  a  mini- 
nun  width  of  40  feet  and  minimum  depth  of  4  feet  at  mean  high  water 
at  an  estimated  total  cost  of  $43,000. 

In  1891  a  railroad,  50  miles  long,  was  put  in  ox>eration  firom  I^ew 
Biver  to  Wilmington.  Its  extension  from  ^ew  Eiver,  40  mUes  to  'Sew- 
Iwn.  is  now  weU  advanced  and  the  railroad  will  be  in  operation  to 
^*ewbem  this  summer.  I^ewbem  is  the  center  of  an  active  and  increas- 
iif  fish  and  oyster  trade,  and  this  railroad  will  give  a  short  and  direct 
oatlet  for  the  oysters  and  fish  from  the  somewhat  extensive  oyster  beds 
sad  fisheries  in  New  Biver  and  adjacent  bays,  and  afford  quick  transit, 
60  indispensable  to  those  products,  to  Newbem  and  Norfolk. 

The  distance  by  this  proposed  waterway,  continuing  thence  through 
Bogus  Sound,  Newport  and  Harlowe  rivers,  Clubfoot  and  Harlowe 
Canal,  Clubfoot  and  Neuse  rivers,  from  New  River  to  Newborn,  is  80 
^es,  and  were  the  channel  between  New  River  and  Swansboro  to 
Bogne  Bound  enlarged,  according  to  the  project,  transit  by  so  circui- 
tooaa route  would  be  slow  and  tedious  in  boats  of  light  draft  through 
niDov  and  shallow  channels. 


;•" 


.  I 


I 


►  I 
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:  The  railroad  has  therefore  at  least  very  much  diminished,  if  it  has 
not  destroyed,  the  usefulness  which  the  proposed  route  would  be  as  an 
outlet  from  Kew  Eiver,  and  it  is  not  now  apparent  that  there  would  be 
any  considerable  or  regular  navigation  through  it  were  it  completed  in 
accordance  witli  the  project.  The  water  route  from  Kew  River  to  New- 
bern,  though  circuitous,  might  be  of  benefit  in  controlling  freight  rates 
by  rail  were  not  the  principal  products  to  be  sent  from  New  River  fish 
and  oysters,  which  must  have  quick  transit. 

Owing  to  ^he  sinuosities  of  the  chan:nel  through  the  marsh  the  dis- 
tance by  sea  parallel  with  this  route  is  about  6  miles  shorter.  From 
Kew  River,  at  its  western  extremity,  to  Bogue  Inlet,  near  its  eastern 
extremity,  the  distance  by  sea  is  15  miles,  and  between  those  two  in- 
lets there  are  two  others  through  which  vessels  of  light  draft  can  seek 
refuge  in  approaching  storms. 

The  Wrightsville  and  Onslow  Navigation  Company  having  been  in- 
corporated with  exclusive  rights  to  the  navigation  of  this  waterway  by 
an  act  of  the  general  assembly  of  North  Carolina  of  February  13, 1889, 
work  upon  this  improvement  which,  when  this  act  became  known  to 
the  engineer  then  in  charge,  had  embraced  only  a  survey  sufficiently 
detailed  to  locate  the  necessary  work  and  estimate  its  cost,  has  not 
since  been  resumed. 

The  foregoing  act  of  the  general  assembly  of  North  Carolina,  to- 
gether with  a  letter  from  the  Chief  of  Engineers  of  November  24, 1891, 
to  the  Secretary  of  War,  were  transmitted  to  Congress  with  a  letter  from 
the  Secretary  of  War  of  December  8, 1891,  and  will  be  found  in  House 
Ex.  Doc.  No.  26,  Fifty-second  Congress,  first  session,  and  also  on  p. 
1147,  Annual  Report  of  the  Chief  of  Engineers  for  1392. 

The  waterway  is  in  the  collection  district  of  Beaufort,  N.  0. 

Money  statement 

July  ly  1892,  balance  unexpended $4,382.25 

July  1, 1893,  balance  nnexpended 4, 382. 25 

Amount  (estimated)  required  for  completion  of  existing  project. 38, 000. 00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


'V 


.1 


Inland  watenuay  "between  New  Eiver  and  Swanshoro, 

Appropriated  September  19,  1890 $5,000.00 

Expended  fiscal  year  ending  June  30,  1891 »...        509.  76 

Expended  fiscal  year  ending  June  30,  1892 133.75 

Freight  transported,  calendar  year  ending  Pecember  31, 1891 tons . .         3, 000 


L  15. 


|| 


IMPROVEMENT  OP  NEW  KIVER,  NORTH  CAROLINA. 

On  the  bar  at  the  entrance  to  this  river,  which  is  shifting  both  in 
depth  and  position,  the  depth  is  usually  6  feet  at  low  water.  The  mean 
rise  and  fall  of  the  tide  at  the  inlet  is  about  2  feet  and  within  the  inlet 
about  6  inches. 

In  1882  a  project  was  adopted  to  obtain  a  continuous  channel  with  a 
minimum  depth  of  5  feet  at  low  water  from  the  bar  up  23  miles  to  Jack- 
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sotvilK  by  deepening  to  5  feet  at  its  sboal  places,  widening  to  150  feet, 
;«il  Rtmightening  where  it  was  somewhat  crooked  between  beds  of 
<««ter  rock,  abont  7,000  feet  of  channel  around  Cedar  Bush  Marsh, 
(««imencing  about  li  miles  within  the  bar,  at  an  estimated  cost  of 
tS,O0O,  liable,  it  was  then  stated,  to  possible  increase  to  $40,000  owing 
Uthe  paucity  of  fieusilities  in  so  isolated  a  situation. 

In  1885  the  project  was  changed  to  dredge  a  straight  channel  4  feet 
deep  at  mean  low  water,  150  feet  wide,  and  about  5,710  feet  long 
tkioogh  Cedar  Bush  Marsh,  instead  of  improving  the  channel  around 
it:  alM  to  dredge  a  channel  of  the  same  width  and  depth  about  1,200 
ffltt  loDg  through  Wrights  Island  between  the  marsh  and  the  bar  around 
^Uch  there  was  a  circuitous  channel  of  sufficient  width  and  depth 
Ug  Tessels  that  could  cross  the  bar,  at  an  estimated  cost  of  (40,000. 

To  this  date,  June  30, 1893,  (33,000  have  been  appropriated,  and 
(4.442^  expended. 

The  river  is  fully  described  and  a  summary  of  the  work  under  this 
]>n9ect  given  on  pages  1149-1150  of  the  Annual  Beportof  the  Chief  of 
Eagineers  for  1882. 

h  February,  1893,  a  survey  was  made  by  Assistant  Engineer  W.  H. 
(lidboiim,  jr.,  of  the  two  channels  that  to  March  21,  1888  (since 
inich  no  work  has  been  done)  had  been  dredged  to  the  depth  of  4  feet, 
oBe  through  Cedar  Bush  Marsh  about  5,800  feet  long  and  40  feet  wide 
atbottom,  and  the  other  through  Wrights  Island  1,210  feet  long  to  a 
widtii  varying  from  90  to  100  and  120  feet. 

This  survey  shows  (see  two  charts  herewith)  that  the  cut  through 
^^rights  Island  has  scoured  to  the  depth  of  7  to  16  feet  and  to  the 
a^ximately  uniform  width  of  100  feet,  but  that  immediately  above 
itf  opper  end,  where  the  strong  ebb  and  flood  currents  through  it 
eitt>iiiiter  strong  cross  currents  which  set  along  the  northerly  shore  of 
^rij^htB  Island,  a  short  shoaJ  has  formed  across  which  not  more  than 
3  fet  can  be  parried,  and  that  immediately  below  and  in  front  of  its 
iofer  end  there  is  a  bed  of  oyster  rock  upon  which  there  is  only  3  feet 
ottater.  The  natural  channel  aronnd  this  island  has  narrowed  about 
oiehalf  and  is  apparently  still  narrowing. 

n^e  npper  (northerly)  part  of  the  cut  through  Cedar  Bush  Marsh  has 
Hbttled  for  a  distance  of  1,700  feet,  for  1,000  feet  of  which  distance  the 
a\^nge  depth  of  water  is  2^  feet,  and  for  about  100  feet  it  is  only  18 
ni4es  at  low  water.  At  the  lower  entrance  to  this  cut  and  for  about 
KMfeet  the  depth  has  shoaled  to  3.2  feet. 

ii  the  width  of  40  feet  of  the  cut  through  Cedar  Bush  Marsh  proved, 
flu&Bg  the  time  that  the  depth  was  sufficient,  wide  enough  for  the  three 
8n«D  vessels  that  navigate  this  river,  August  9, 1892,  the  project  was 
ni<4ified  to  restrict  the  width  of  the  two  cuts  to  those  then  existing,  40 
It'll  through  Cedar  Bush  Marsh  and  100.  {eet  through  Wrights  Island. 

b  a  special  report  submitted  from  this  office  March  11, 1893,  the 
<^o4  of  dredging  10,000  cubic  yards  to  restore  the  depth  of  4  feet 
tLnogh  the  four  shoals  at  the  ends  of  the  two  cuts,  and  of  regulating 
^oik«,  tnclnding  3,750  linear  feet  of  embankment  along  the  upper  part 
of  Gdiar  Bush  Marsh  cut,  was  estimated  at  (13,000. 

Cedar  Bush  Marsh  Cut  and  the  channel  below  it  are  in  a  straight 
eourse  1}  miles  long  and  southeasterly  in  direction.  Above  the  shoal 
forced  at  the  upi>er  end  of  the  cut  for  a  third  of  a  mile,  the  depth  is 
onlf  tilightly  (three-tenths  to  seven-tenths  of  a  foot)  in  excess  of  4  feet. 
rhc  Htaterial  of  the  cut  isnrery  fine  sand,  so  liable  to  be  moved  by  the 
flood  current  in  spring  tides  or  during  strong  southeasterly  winds  there 
is  rtMon  to  expect  that  if  the  channel  were  rodredged  through  the  shoal 
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and  protected  by  embanking,  a  shoal  would  again  form  on  the  flat 
immediately  above  the  end  of  the  embankments  entailing  repeat^ 
redredging. 

The  restoration  of  4ihe  depth  by  dredging  through  the  four  shoals  wii* 
therefore  not  recommended. 

May  17, 1893,  upon  the  recommendation  of  the  Division  En^neei; 
after  an  examination  of  the  channel  by  him  in  person,  the  Chief  d 
Engineers  directed  the  district  engineer  to  consider  and  report  upof 
a  project  for  improving  the  natural  channel  around  the  marah  and 
alternative  project  of  dredging  a  new  and  shorter  cut  in  the  line 
Dudleys  Cut  (see  Coast  Survey  Chart  No.  422)  between  the  Cedar  Bu 
Marsh  Cut  and  the  natural  channel  The  necessary  surveys  for  th 
purpose  will  be  made  this  summer. 

In  1^1  a  railroad,  50  miles  in  length,  was  put  in  operation  firom  W 
mington  to  New  Eiver.    Its  extension,  40  miles  firom  New  Biver 
Newbem,  is  well  advanced  and  will  be  in  operation  in  a  few  montl 
Until  1891,  the  only  outlets  firom  New  Eiver  were  by  the  river  or 
carts  over  sandy  roads.    The  most  important  product  requiring  tra 
portation  is  lumber,  which  is  sawed  chiefly  at  Jacksonville.    Coasts 
vessels  of  sufficiently  light  draft  to  cross  the  bar  are  so  few  in  num 
advantageous  rates  of  freight  for  the  transportation  of  lumber  l^y  th 
in  large  quantities  can  not  be  easily  obtained,  and  nearly  all  the  lu 
ber  firom  New  Eiver  would,  therefore,  be  shippfed  by  rail  even  were  t 
channel  around  the  marshes  improved. 

The  products  of  next  importance  are  oysters  firom  the  somewhat  e 
tensive  beds  in  the  river  and  adjacent  bays,  and  some  flsh,  which  mu 
be  shipi>ed  by  rail  to  obtain  the  quick  transit  which  they  need  to  Ne* 
bem  and  Norfolk. 

The  products  to  be  transported  by  river  are,  therefore,  chiefly  tur- 
pentine and  rosin,  agricultural  products,  and  merchandise.  The  tur- 
pentine and  rosin  pn^uced  are  small  in  quantity  and  decreasing  from 
the  depletion  of  the  long-leaf  pine;  much  of  the  neighboring  country  ii 
not  fertile,  and  the  agricultural  products  are,  and  will  be  for  a  long 
time  to  come,  small  in  quantity  and  value.  The  merchandise  brongM 
into  the  river  is  only  that  required  in  a  sparsely  settled  region. 

In  1882  seven  schooners  plied  between  Wilmington  and  New  Eivff, 
with  an  avera^  tonnage  of  about  18  tons.  Now  there  are  but  two. 
and  one  sharpie. 

The  only  obstacles  which  they  find  in  navigating  the  natural  chanuel 
around  the  marshes  are  two  short  shoals  formed  at  the  meeting  of  the 
current  in  the  main  channel  with  that  firom  Chadwicks  Say.  &  wori^- 
ing  their  way  by  kedge  anchors  over  these  shoiJs  vessels  are  detained 
usually  about  three  days. 

Vessels  touch  to  receive  cargoes  at  Ave  points  on  the  26  milea  of  ri  w 
firom  the  marshes  up  to  Tar  landing,  6  miles  above  JacksonviUe.  The 
river  is  very  broad  and  so  shallow  that  at  one  of  the  foregoing  pointSi 
Marines  Landing,  and  in  all  other  localities,  freight  has  to  be  brou^t 
ofl*  even  to  the  light-draft  schooners  in  i>ole  boats. 

The  contract  entered  into  December  24,  1890,  with  the  Alabaaa 
Dredging  and  Jetty  Company  for  dredging  to  the  amount  of  $5,500  to 
$6,500  in  increasing  the  width  of  the'  cut  at  Cedar  Bush  Marsh  to  HO 
feet,  under  which  work  had  not  commenced,  was,  by  instmctioDs  finv 
the  Chief  of  Engineers  of  March  10, 1803,  permitted  to  expire  by  liai- 
tation. 

This  rlrer  ii  in  the  ooUeotion  ditftriot  of  Beaufort^  N.  C. 
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I 

Money  statement. 

JvAy  1,  1M2,  b»Unoe  unexpended $8,221.85 

AoMEnt  appropriated  by  act  approved  Jnly  13, 1892 5,000.00 

13,221.85 
•f  vam  30,  1898,  amount  expended  daring  fiscal  year 664. 20 

July  t,  IMS,  balance  unexpended 12,557.65 

L  laMmnt  (estimated)  xeqnired  for  completion  of  existing  project 7, 000. 00 

>   Sttboaitteid  in  compliance  with  requirements  of  sections  2  of  river  and 
(     karbor  acts  of  1866  and  1867.  ^^ 


Freight  4yandparied, 


Calendar  year  ending  Dec.  31— 

Tons. 

l««t 

• 

5,000 
17,350 

xtmi 

23,  an 

To  J«» 


toll 


New  Biver,  North  Carolina, 


APPROPKIATSD. 


Date. 

▲mount. 

Aggregate. 

Jm^j<Vrm.i^4^lj7,  1W«.  

$60,000 
5,000 
10,000 
20,000 
23.000 
28,000 
83,000 

A"i   1   i^W       ^    * 

5,000 
5,000 
10,000 
3,090 
6,000 
5,000 

Jnly   4L  UM ,...] \....[.\V/.[[]l\\ 

^^jt  n^  um 

S*pCB,UM 

Jolyli^lfR .. 

SXPBITDEI). 


*948,833.54 

9, 810. 24 

9,992.0« 

18,183.41 


To  Jane  30— 

1889 

1890 

1891 

1892 


$18.532.4j» 
19, 188. 18 
19,688.03 
19,780.15 


•  Balance  of  11,168.49  tnrned  orer  to  sarploa  fond. 


Li6. 


DCFtOYEMENT  OP  KORTHEA&T  (CAPE  FEAR)  RIVEB,  NORTH  CAROLINA, 

Tht  project  was  adopted  in  1889,  and  is  to  thoronghly  clear  a  channel 
of  |9M»d  width  and  natnral  depth  for  small  light-drafb  steamers  np  to 
HfiUlmlle  and  for  pole  boats  up  to  Eornegays  Bridge  by  the  removal 
of  enags.  stomps,  fidlen  and  oyerhanging  trees,  at  an  estimated  cost  of 
•30,100. 

To  Jone  ao,  1893,  $10,000  have  been  appropriated  and  (5,074.15 
expended  nnder  this  project.   . 

Xo  June  30, 1892,  the  channel  and  banks  had  been  roughly  cleared 
of  thft  worst  obstractions  fronrBannermans  Bridge  up  31^  miles  to  Chin- 
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qnepin,  and  a  wreck,  together  with  a  few  snags,  had  been  removed  froiL 
the  channel  about  2J  miles  above  Wilmington. 

During  the  fiscal  year  ending  June  30, 1893,  the  channel  and  baiib 
of  4|  miles  of  the  river,  extending  from  Kafting  Oar  at  the  lower  eDii 
of  the  most  obstructed  part  up  to  a  iK)int  70 J  miles  above  the  moutlL 
have  been  cleared. 

The  plant  belongs  to  the  Upper  Cape  Fear  River  proper  improvemeni 
on  which  it  has  been  used  nearly  all  the  year.  Upon  the  completion  of 
work  on  the  Black  River,  where  the  plant  is  now  at  work,  e^ly  in  tk 
ensuing  fiscal  year  the  bolster  will  be  transferred  to  the  Fortliea^ 
Gape  Fear  River  and  kept  at  work  there  until  the  available  balanct;  rs 
exhausted. 

This  river  is  paralleled  by  the  Wilmington  &  Weldon  Railroad  at  a 
distance  of  2  to  11  miles.  Up  to  Bannermans  Bridge,  48  miles  abovr 
its  confluence  with  the  main  Cape  Fear  River  at  Wilmington,  a  draft 
of  at  least  6  feet  <5an  be  carried  at  lowj^t  stage,  but  the  bank8  an? 
almost  continuously  swampy  and  little  is  shippea  from  that  part  of  tiur 
river  except  firewood  by  fiatboats  and  logs  in  rafbs. 

From  Bannermans  Bridge  55  miles  up  to  Kornegays  Bridge  the  river 
is  so  shallow  its  navigation  even  by  pole  boats  is  not  usually  practicablr 
lor  any  periods  of  considerable  continuous  duration,  but  is  dependent 
upon  freshet  stages,  and  therefore  intermittent  at  all  seasons  of  the 
year. 

Fiatboats  of  30  to  50  tons  capacity  ascend  the  river  to  Komegsjs 
Bridge,  about  103  miles  above  Wilmington,  carrying  up  merchandise 
and  fertilizers  and  bringing  down  naval  stores  and  some  agricoltura) 
products.  Many  logs  in  rafts  and  considerable  quantities  of  lumber 
and  lumber  products  are  also  brought  down.  Tugboats  of  8  tons  ca- 
pacity, drawing  3»feet,  now  tow  these  fiatboats  up  the  river  to  Banner 
mans  Bridge  at  all  times,  and  to  Big  Pitch  Kettle,  54  miles  above  tfae 
mouth,  where  there  is  a  rocky  bar,  at  ordinary  high  lunar  tides  during 
low  river  stages. 

Up  to  Goxs  Bluffs,  70  miles  above  the  month,  where  work  was  sm 
pended  in  March  last,  there  are  only  scattering  snags  in  the  channel: 
but  from  -Goxs  Bluffs  to  Kornegays  Bridge  the  river  is  very  much  olh 
structed  by  snags  and  leaning  trees. 

The  purpose  of  the  improvement  is  to  facilitate  navigation  by  fU- 
boats  and  to  permit  the  small  tugs  to  tow  them  up  to  Hallsville,  butit 
is  considered  very  doubtfdl  if  steamers  carrying  freight  can  be  proft 
ably  or  will  be  run  upon  the  river. 

It  is  estimated  that  $10,000  can  be  appUed  to  this  improvenitft 
during  the  fiscal  year  ending  June  30, 1895,  and  that  it  will,  with  tie 
present  available  balance,  accomplish  all  that  the  traffic  on  the  riirr 
demands. 

The  report  of  Mr.  E.  D.  Thompson,  assistant  engineer  in  immediite 
charge  of  the  improvement,  is  herewith  transmitted. 

The  river  is  in  the  collection  district  of  Wilmington,  N.  G. 

Money  statement 

Jnly  1, 1892,  balance  unexpended $l,19l7H 

Amount  appropriated  by  act  approved  July  13, 1892 5, 004*^ 

6, 19L79 
June  80, 1893,  amount  expended  during  fiscal  year 1, 26o.^ 

Jnly  1, 1893,  balance  unexpended -. 4^92^85 
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iaoonft  (astiinated)  required  for  oompletion  of  ezistiiig  project $20, 000. 00 

.tooon t  that  ctui  be  profitably  ezpendea  in  fiscal  vear  ending  June  SO,  1895    10, 000. 00 
:^bniitled  in  eompiianoe  with  requirements  of  sections  *I  of  river  and 
iirbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 


rxpobt  of  mr.  x.  o.  thompson,  assistant  xnginesb. 

United  States  Engineer  Office, 

Wilmington^  N,  C,  June  SO,  189S, 

MkJOKi  I  have  the  honor  to  submit  the  following  report  on  the  improvement  of 
ih«*  Cipe  Fear  River,  North  Carolina  (Northeast  River),  for  the  year  ending  June 

TW  vork  on  this  improvement  commenced  in  January.  1891,  under  the  project  of 
l^iod  has  continued  at  irregular  intervals  since  tnen.  Up  to  July  1,  1892, 
tb>-^  hftd  been  removed  altogether :  From  the  channel,  215  trees,  209  logs,  129  stumps, 
M  \jfit  inagB,  90  cords  of  small  snags,  and  parts  of  an  old  steamboat,  scow,  and 
\>o\]it^  And  from  the  banks  216  trees  nad  been  cut  and  hauled  back,  and  145  cords  of 
bruacat,  leaving  at  that  time  between  Smiths  Creek  and  Hilton  Bridge,  2  miles 
%Um  Wilmington,  a  channel  one-half  mile  long  with  a  least  width  of  350  feet  and  6 
Irrtlepth  at  low  water,  and  from  Bannermans  Bridge,  48  miles  above  Wilmington 
^If  I: let  to  Chinqnepin,  N.  C,  a  channel  had  been  roughly  cleared  of  its  worst  ob- 
•trvtiona  to  an  ordinary  high-water  navigation. 

y-^\  caages  had  been  established  on  the  river  and  the  readings  of  seven  of  these 
M>r  uocd  from  December,  1890,  to  the  beginning  of  the  present  fiscal  year,  the  one 
%t  Keorrmans  Bridge  having  been  discontinued  August  1, 1891. 

y*ttx  the  appropriation  of  July,  1892^  active  snagging  operations  were  resumed 
Kn^vuiy  7,  le93,  with  plant  borrowed  from  the  improvement  of  Cape  Fear  River, 
>«rl  Carolina,  above  Wilmington,  and  continued  until  February  27,  when  the  work 
vutNDporarily  discontinued,  the  plant  being  needed  for  more  pressing  work  on 
BUfk  SiTer,  North  Carolina. 

iHrinf^  that  period  the  river  was  snagged  fr'om  Rafting  Oar  at  the  upper  end  of 
Hon  Shoe  Cut  (^f  miles  above  Wil minion)  4f  miles  up  to  a  point  Just  aoove  Coxs 
RIiil  Irsving  a  cleared  channel  the  entire  distance  with  a  least  width  of  40  feet  and 
s«'cii  depth  not  exceeding  2  feet  at  low  water. 

Fm  the  channel  25  trees,  64  large  m^gBy  15  stumps,  20  cords  small  snags,  and  54 
l<ir*vere  removed,  and  from  the  banks  73  leaning  trees  were  out  and  hauled  back, 
and  9  cords  of  brush  were  cut  and  7  logs  removed. 

!»^n  K^ttgos  were  maintained  firom  Julv  1  to  January  1  at  the  following  points, 
«if.  lonMcays  Bridge,  Sarecta,  Hallsville,  Chinqnepin,  Deep  Bottom  Bridge, 
(>n^  Bridge,  and  Castle  Hayne. 

^tiiDoary  1, 189H,  a  continuous  water-gauge  record  had  been  obtained  at  the  sot- 
vrsIlRalitieirfor  two  years  and  regular  readings  were  discontinued.  The  gauge  at 
('hii|ifnin  was  afternf  ards  maintained  as  a  working  gauge  until  April  1,  at  which 
<Uteii  i1m>  was  discontinued  for  the  present. 

A  laeial  inspection  was  made  in  February,  1893,  of  the  entire  river  from  Kome- 
oyt  Bridge  to  Wilmington,  103  miles.  This  inspection  showed  that  with  thorough 
isaqpftgthe  river  can  be  made  navigable  at  moderate  cost  for  small  stem- wheel 
^attti&r  as  Chinqnepin,  79  miles  above  Wilmington,  and  at  a  considerable  in- 
T^ami  eost  per  mUe  10  miles  farther  to  Hallsville,  giving  a  depth  of  3  feet  at  ordi- 
uryitures. 

Fna  Hallsville.  14  miles  to  Komegays  Bridge,  the  river  is  so  narrow  and  shallow 
tt<i  «Q»ked  that  it  is  doubtful  if  there  is  room  for  the  United  States  plant  to  work, 
<sl<«  it  be  in  time  of  freshet. 

^  Thi  foods  now  on  hand  can  probably  be  most  economically  expended  in  snagging 
Vlov Cfatnquepin.  The  river  is  still  c^uite  badly  obstructed  above  Rafting  Oar; 
bet^wMi  that  point  and  Bannermans  Bridge  some  troublesome  snags  are  reported, 
vhik  Wow  Bannermans  Bridge  there  are  a  few  isolated  ones  which  a  weeka  work 
VDuM  ruDOve. 
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The  part  of  the  riyer  under  impTOYement  is  oroBsed  by  nine  bridges,  the  data  of 
which  are  given  in  the  following  table: 


LooiOity. 


Castie  Hayne 


Grooms 

Deep  Bottom 
Ohinqnepin.. 
HaUsvilto.... 
If ew  Bridge . 

Sarecta 

Komegays  .. 


BeacripUoii. 


Iron  (Wilmington  and  Western 
K.  R.).  . 

Wood(connty) , 

do , 

do 

do 

do 

Wood  (neighborhood) 

Wood  (oounty) 

do , 


Clear 
bay  of 
draw. 


FaeL 
<3 

29.  • 
22.7 

None. 

Nome. 

None. 

None. 

None. 

None. 


Width 

of 
raft. 


Fmi, 


85 

65 

37.5 

33.5 

32.5 

81 

27.5 

19 


Height 

of  spaa 

abore 

seroof 

gangs. 


li.1 
20.1 
21 
!• 
14.5 
12.9 
8.9 
7.5 


Water  la  1891.V 
aboT<e  zero  tf 


Highest.  Loma 


C6 

17.1 
16.  • 
14.5 
13.3 

n 

7.8 
7.8 


LI 


I' 


n 


*No  obsenrattona. 

The  U.  8.  8.  Wright  is  26  feet  beam,  and  the  hoister  now  nnder  constniotion  ( 
the  Northeast/ Cape  Fear,  and  Black  rivers,  North  Carolina)  will  be  24  feet  wide. 

Under  present  conditions  the  Wright  can,  by  lowerins  the  smokestack^  so  up 
high  as  Chinqnepin  when  the  saage  at  Crooms  Bridge  does  not  read  over  7  feet, 
passing  throngh  the  raft  span  of  that  bridge  and  the  one  at  Deep  Bottom.  The 
IB  trne  of  the  noister^if  the  "A''  frame  be  lowered.  Above  Chinqnepin  neither 
can  go  without  taking  down  ^  full  span  of  each  bridse  to  be  passea.  This  is 
expensive  to  the  United  States  and  minoas  to  the  bridges.  iJl  bridges  shonld 
fiimished  with  drawspans  of  a  minimum  widtii  of  90  feet  in  the  clear,  and  n] 
snch  spans  are  provided  for  the  free  nse  of  navigation  the  ezpenditore  of  Unl 
States  funds  for  the  improvement  of  the  i>ortions  of  the  river  obstmcted  by 
bridges  is  of  donbtfnl  utility,  particularly  above  Chinqnepin. 

The  steamboats  now  running  on  the  river  are  small  tugs,  narrow,  low  on  ihewa 
and  with  short  stacks.    On  fair  water  they  tow  pole  boats  as  high  as  Chinqnepin. 

The  expenses  of  the  year  have  been — 

For  snagging $1,226^ 


Distributed  as  follows: 
General  superintendence . 
Gauges 


178.( 
235.1 


Expenses  of  hoister — crew,  $283. 07;  towing,  $322. 67. 

Repairs  to  nlunt 

Pnrch  ase  of  pi  ant 


Total 1, 


Cost  per  mile  of  work  for — 

Actual  snagging 

Snagging,  including  towing. 
All  expenses 


14 


It  is  estimated  that  ft  will  cost  to  thoroughly  snag  the  river — 

From  Bannermans  Bridge  to  Chinqnepin,  31^  miles 

From  Chi  nquepin  to  Hallsville,  9f  miles 

From  Hallsville  to  Komegays  Bridge,  14  miles 


Total 


these  figures  (including  plant  and  all  other  expenses)  being  based  on  this 
work  on  this  and  Black  rivers  and  assuming  that  the  work  can  all  be  done 
tinuou'sly .    A  single  appropriation  of  $10,000  in  addition  to  the  funds  on  hand  sh 
be  sufficient  to  secure  a  good  channel  of  40  feet  width  and  natnriJ  depth  not  exc 
2  feet  at  low  water  from  Komegays  Bridge  down  to  deep  water  below  Banneri 
Bridge. 
YtSne  of  United  States  plant  is  $156.30. 

Very  respectfuUy,  your  obedient  servant, 

£.  D.  TR0MP8OK. 

U.  8.  AtiBtami  Bngin 
Mf^|.  W.  S.  Stanton, 

CorpB  of  Engineertf  U.  8,  A, 


%MA.j£\a.  QTfMTmg. 
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COMMKRCUl  1TAT16TICS. 

roe  for  tlie  year  ending  Deoember  81, 1802,  i8  estimated  as  follows: 


ClaMef  foodi. 


Tou. 


85 

100 

6 

81 
256 
132 

12 
188 


CUasoffooda. 


Tar 

Tnzpentbia,  omde  and  apiilta  of,  and 

roain 

Lumber  and  itanrodncUi 

FertiliMn 

General  merohaadiae 

Coal  and  minerala 

Total 


•▼er  last  year  7,134  tons. 
Tkaasportatlon  lines  established  during  year,  none. 


taiar  year  ending  Dee.  81— 


Freight  iramported. 


Tone. 


733 

2,380 

28,651 

100 

563 

3,220 


87,428 


Tona. 

40,586 

80,286 


NorthMt$t  (Csjie  JP'Mr)  Biver, 

AFPSOPBIATED. 
9m.  n,  1880 $6,000.00 

j^n^isn 5,000.00 

BZPBKDXD. 

83,173.60 

8,848.71 


L  17. 
DCPROVEMENT  OF  BLACK  RIVER,  NORTH  CAROLINA. 

lis  riYer,  which  flows  into  the  Gape  Fear  Siver  14}  miles  above 

WBmingtcnK  was  described  and  the  history  of  its  improvement  by  an 
incorporated  company  and  by  the  United  States  was  given  on  pages 
llM-1157  of  the  Annnal  Report  of  the  Chief  of  Engineers  for  1892. 

Bm  project  approved  in  1885  is  to  apply  at  least  $10,000  to  removing 
logBy  snags,  and  overhanging  trees  firom  tiie  bed  and  banks  of  the  river 
ani  roonding  off  a  few  of  the  sharper  bends  from  its  confluence  with 
tbo  Cape  Fear  River  up  86  miles  to  Lisbon. 

Kay,  1893,  by  authority  from  the  Chief  of  Engineers,  the  project  was 
modified  to  exclude  the  7  miles  of  river  above  Clear  Run  Bridge,  and 
to  reanove  logs,  snags,  and  overhanging  trees  from  the  bed  and  banks 
of  Ike  river  and  to  round  off  such  of  the  sharper  bends  as  may  seriously 
impede  nsivigation  from  the^mouth  of  the  river  up  to  Clear  Run  Bridge, 
at  a  eost  not  to  exceed  the  total  sum  of  $13,000  ah'cady  appropriated, 
and  that  the  balance  available  remaining  after  so  clearing  the 
cbamiel  and  banks  be  applied  to  the  removfd  of  such  obstructions  as 
nuf  be  thereafter  formed  in  the  channel  or  on  the  banks. 

To  June  30, 1803,  $13,000  have  been  appropriated  and  $7,874.57  ex- 
pcaded  upon  this  improvement. 
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During  the  fiscal  year  ending  June*30, 1893,  the  clearing  of  the  riv© 
and  banks,  which  commenced  in  March  at  Clear  Eun,  has  embraced  l^ 
miles,  extending  from  that  point  down  to  the  sixtieth  milepost  aboye 
the  confluence. 

On  the  straight  reaches  the  snags  have  been  removed  for  a  widtb  of 
40  feet,  iQ  the  narrow  bends  for  the  full  natural  channel  width,  and  ii 
the  wide  bends  to  a  width  necessary  to  make  a  practicable  channel  m 
turning,  the  depth  of  channel  cleared  in  the  pools  being  restricted  to 
the  depth  on  the  bars,  with  an  allowance  of  1  foot  for  a  margin  «f 
safety. 

The  channel  so  cleared  has^ proved  entirely  practicable  for  the  steam- 
boats now  navigating  the  river  and  satisfactory  to  those  who  own  aid 
control  them. 

The  amount  now  available  will  be  applied  to  clearing  the  channel 
through  all  the  obstructions.  For  its  maintenance  until  June  30, 1895, 
$3,000  should  be  appropriated. 

There  is  a  very  active  traffic  in  naval  stores  and  farm  products, 
poultry,  eggs,  etc.,  on  this  river  and^  a  considerable  traffic  in  lumber, 
shingles,  and  juniper  bolts,  besides  logs,  which  are  ratted  down  in  cod- 
siderable  quantities. 

Up  to  Point  Caswell,  24  miles  above  its  confluence^  with  the  Gape 
Fear  Eiver,  a  draft  of  4  feet  can  be  carried  at  low  stage.  In  the  "JS 
miles  next  above  Point  Caswell  there  are  three  localities,  known  a? 
Goffs,  Haws,  and  South  River  (or  Beattys)  Farrows,  the  former  2  mile 
and  the  two  latter  each  4  miles  in  length,  where  the  natural  channel  u 
very  narrow,  crooked,  and  shallow,  the  water  spreading  laterally 
through  cypress  swamps. 

The  clearing  of  the  river  has  not  yet  descended  to  the  uppermost  of 
these  shoals,  and  the  removal  of  the  snags  and  logs  from  them,  against 
which  sand  is  collected  forming  bars,  may  result  in  a  sufficient  increa^ 
in  depth;  if  not,  should  the  commerce  of  this  river  continue  to  increase, 
it  may  be  expedient  to  apply  a  further  sum  of  $10,000  to  $15,000  to 
closing  outlets  by  dikes  and  rounding  off  sharp  bends  in  these  nor 
shallow  narrows.  Sometime  after  the  work  now  in  progress  has  been 
completed  a  recommendation  regarding  this  can  be  better  submitted. 

This  river  is  paralleled  by  the  Cape  Fear  and  Yadkin  Valley  Rail- 
road at  a  distance  of  2  to  4  miles,  but  the  traffic  of  places  about  equal  ^ 
near  the  railroad  and  river  is  chiefly  by  the  river  at  freight  rates  low9 
than  by  rail. 

This  river  is  in  the  coUeotion  district  of  WilmingtOD,  ({.  C. 

Mo7iey  statement. 

Amoofit  appropriated  by  act  approved  July  13,  1892 $10, 000.  f 

Jane  30,  1893,  amount  expended  during  fiscal  year 3, 543.  ff 

July  1, 1893,  balance  unexpended 6^  456. 9 

July  1, 1893,  outstanding  liabilities l,330.f 

July  1, 1893,  balance  available 5,125.# 

— * 

{Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1895,  for  maintenance ^ 3,000.# 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 
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keport  op  mb.  e.  d,  tuoupson,  assistajrr  ekoihebb. 

United  States  Eroinbbr  Ofpicb, 

fVilningUm,  K.  C,  June  30,  1833. 
K :  I  have  the  honor  to  atibmit  the  folIowiuE  report  on  the  improyemeiit  at 
tiver,  Nurth  CitrolinB,  for  tlio  fiscal  yeur  en Jing  Jnne  30,  1893. 
:  by  the  United  States  was  ftrat  cummeuced  ou  this  river  in  October,  1887, 
to  Jaly  1,  1892,  there  hiid  been  removed  altogether  from  the  channel  275 
3  6tuinpB,  and  91  corda  aiiiall  njinRs;  from  tbe  banks,  472  overhanging  trees 
cords  brush;  iOoverhaiiging  trues  wore  trimmed.  This  work  gave  a  roughly 
channel  from  Point  Casweli,  211  miles  above  the  conflnenoe  with  the  Unuer 
jar  River,  42  miles  to  Clear  Kuii,  '^'^ 

r  the  appropriation  of  July,  1893,  work  was  commenced  March  7,  1893,  with 
arrowed  ftom  the  improvBinant  of  Cape  Fear  River,  N.  C,  above  Wilmloston 
till  in  progress. 

oister  was  towed  to  Clear  Kuu  Bridge,  631  miles  above  the  conflnetice,  by  the 
and  has  siuce  cleared  tiie  river  from  that  point  down  18  miles  to  Roberson's 
I,  leaving  a  channel  everywhere  of  40fpet  minimum  width  in  straight  reaches, 
atural  ciiaiiuel  width  in  narrow  benda  and  in  wide  bends  tothe  full  width  be- 
18  conlours  lyingat  thedepth  to  which  tbesnagging  was  carried,  vii;  2  feet  be- 
>  of  the  Clear  Rnn  gauge  between  Clear  Sun  and  Corbetts  or  Union  Bridge, 
la  Ou  which  the  UituraTchouael  depth  waa  less  than  1.8  feet  at  low  water 
8  above  the  river  bed  were  flrat  removed  and  then  all  embedded  snags  wore 
it,  so  as  to  attain  a  miuimuni  depth  of  l.Hfeet  upon  such  shoals. 
e  holster  moved  down  stream  the  banks  were  cleared  of  all  overhanging 
gs,  and  other  obstructioDH,  the  bank  work  being  kept  slightly  in  advance  of 
inel  work. 

ork  done  to  date  by  the  bolster  has  been  the  removal  from  18  miles  of  283 
706  tugs,  4i^  large  snaga,  317  trees,  109^  cords  small  aungs,  and  2  sunken 
rn  Cha  channel;  and  614  overhanging  trees  were  pulled  back,  63  logs  rolled 
a  trace  trimmed,  and  349|  cords  of  small  brush  cut  from  the  lianke.  The 
cleared  stiJl  oontaioH  oue  or  two  located  snags  which  could  not  be  removed 
huister  at  the  time  on  account  of  high  water  or  other  causes;  these  will 
Ily  be  destroyed  by  dynamite. 

ne  1  the  Bt«atner  Wright,  having  been  fitted  np  with  a  hoisting  engine,  waa 
ork  at  Point  Caswell  to  olear  banks  of  obstructioDS  from  Utat  point  np- 
To  date  the  work  done  has  been  378  overhanging  trees  puUed  bact,  6  trees 
,  13  cords  of  small  brash  cat,  and  101  of  the  worst  channel  obstructions 
it  between  that  point  aud  Sparkleberry  Lauding,  4  miles  above,  and  from 
ty  and  oue-half  mile  post  at  the  head  of  Haws  Narrows  down  1^  miles  to 
ity-ninth  mile  post. 

iral  inspootion  of  the  river  from  Lisbon  to  Wilmington  was  made  in  February, 
jection  showed  that  from  the  conQuence,  63^  milea,  to  Clear  Ruu,thepresent 
lavigation,  the  river  can  easily  be  made  navigable  for  small  steamboats  by 

1  snagging,  giving  a  minluiiim  depth  of  2   feet  at  low  water.      Between 
in  and  LIhIiou,  7  miles,  the  river  is  very  crooked  aud  badly  obstructed, 
ndltiou  of  the  river  at  present  is  approximately  as  follows: 

;he  couduence  to  Point  Caswell,  21^  miles,  there  is  4  to  6  feet  of  water  at  all 
iceptiug  on  a  short  shoal  near  tiie  Thoroughfare,  about  2  miles  below  Point 
which  carries  1.5  feet  at  dead  low  water.  The  rise  of  tide  at  this  shoal  is  2 
ib&t  its  high-water  depth  is3.5  feet.  From  Point  Caswell  8  miles  to  Haws  Nar- 
re  is  au  averagn  low- water  depth  on  the  shoals  of  18  inches;  thence  10|  miles 
of  workof  the  bolster  there  is  2  feet  at  dead  low  water;  thence  18  miles  to 
m  there  is  fully  2  feet  depth  on  at]  shoals,  where  previous  to  the  snagging 
re  not  at  timea  more  than  15  to  18  inches,  the  worst  being  that  at  Big  Bend 
feet. 

6  miles  next  below  Point  Caswell  there  are  a  few  isolated  snags.  Between 
swell  aud  Haws  Narrows,  8  miles,  there  are  a  few  trees  in  the  channel;  in 
krrows  for  a  distance  of  1  mile  there  are  unmorous  shoals  aud  sunken  logs 
river  is  crooked  and  narrow.  Between  Hawa  Narrows  aud  South  River,  8 
ere  is  comparatively  little  work  to  do;  from  thence,  6}  miles  to  place  of 
e  river  is  still  badly  obstrncted ;  from  the  place  of  work  18  miles  to  Clear 
re  is  a  snagged  channel  with  a  minimum  width  of  40  feet  and  a  minimum 

2  feet. 

rer  is  crossed  by  bridges  with  draws  at  the  following  places,  viz:  Point  Cas- 
ittys,  Ivanhoe,  Cape  r'ear  aud  Yadkin  Valley  Railroad  crossing,  Newkirks 
>r  Ran.  Of  these  Union  Bridge  at  Ivanhoe  has  a  draw  span  of  less  than  28 
th,  and  the  span  of  the  Clear  Run  Briilge  is  24}  feet  wide.  At  Newkirks 
r  span  has  a  clearance  of  ^}  feet.     In  passing  these  bridges  parts  of  those 

mo  93 89 
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at  Ivanhoe  and  Newkirks  were  taken  down  twice  in  order  to  allow  the  Unitid 
States  plant  to  pass.  All  these  bridges  should  have  not  less  than  90  feet  clear  dra 
span.  In  their  present  condition  they  obstrnct  navigation  and  make  the  passage af 
the  United  States  plant  np  and  down  the  riyer  unnecessarily  ezpensiTe. 

The  funds  on  hand  are  probably  sufficient  to  snag  the  remainder  of  the  river  fa 
a  width  of  40  feet  and  low- water  depth  of  2  feet  to  deep  water  below  Point  CaRinreL 
Such  a  channel  is  the  minimum  sufficient  for  the  present  needs  of  navigation,  b 
the  narrows  cut-offs  avoiding  short,  quick  turns  can  in  many  instances  be  advc- 
tageously  made,  while  many  shoals,  especially  in  Haws  Narrows,  can  be  improv»I 
eiuier  by  dredging  or  by  diking  the  outlet  sloufi^hs  and  preventing  the  water  fraei 
wasting  through  the  swamps,  as  at  present.  There  are  also  numerous  short  besd^ 
lihat  should  be  rounded  off.  This  work  has  been  previously  estimated  to  oa< 
$15,000  and  if  undertaken  will  require  a  further  appropriation  of  that  amomL 

The  value  of  the  plant  is  estimated  at  $38^.Wh. 

A  new  bolster  has  been  under  construction  for  the  work  on  this  and  neighboriv 
rivers,  but  has  not  yet  been  entirely  completed.  Its  cost  to  date,  chargeable  to  HIad 
River,  has  been  $997.50. 

The  expenditures  of  the  year  have  been  as  follows: 

For  channel  snagging $3, 283L 1 

For  bank  trimming 1,094.^ 

Total..... 4,37&5i 

Distributed  as  foUows : 

Superintendence 540.  >1 

Operating  bolster 2,355.9 

Towing 12ili«f 

Purchase  and  construction  of  plant 1,  36i  11 

•  

Total 4,37^5« 

Number  of  miles  snag^ged 23? 

Number  of  miles  bauK  trimmed 23» 

Cost  of  snagging  per  mile  (all  expenses  except  construction  of  hoister). . .  $107. i^ 

Cost  of  bank  trimming  per  mile  (aU  expenses  except  construction  of  bolster)  2SL  f* 
Cost  per  mile  of  operating  hoister : 

Snagging lOa*** 

Trimming 15.  iX* 

• 

A  list  of  the  steam  vessels  plying  on  this  river  is  appended  to  this  report. 
Snagging  operations  have  been  under  the  direct  supervision  of  Mr.  D.  S.  Benkr. 
overseer,  to  whom  thanks  are  due  for  the  efficient  work  done. 
Very  respectfully,  your  obedient  servant, 

E.  D.  TH0.MP80N, 

U.  S.  ABiUtant  Engines. 
Maj.  W.  S.  Stanton, 

Corps  of  Engineers,  TJ,  S,  A. 


COMMERCIAL  STATISTICS, 


List  of  vessels  plying  on  Black  iSirer,  North  Carolina,  during  the  fiscal  year  ending  hu 

SO,  1S9S, 


Name  of  veuel. 

Net 
tonnage. 

66.94 

50.67 

140.11 

Bemarks. 

Liiflbon •- 

Semfweekly  tripe  between  Wilmington  and  Clear  Run. 
Semiweekly  tripe,  Wilmington  to  Point  Caswea  to KorenibeKl ^92- 

Ann  AX  hoad  to  stAaxnAr  L.iiihnn  dnrinir  low  waiAr.  mnnf'nflv  l.^rMn 

W.T.Daggett 

A.  P.  Hurt 

Pet 

Wilmington  and  Long  View. 
4.00  1) 
5. 00  1  V  Irregalar  tript ;  towing  flata,  rafta,  etc. 

0. 10  >  N 

F.andF 
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The  coakmeroe  for  the  year  ending  December  SI,  1992,  is  estimated  as  follows  r 


CUMof  goodis. 


CittoD 

f^rtoB  Mcd.  meal  and  oil 

Idbarco 

Irt 

tittia« 

IffHablr*.  inrlnding  tmck  . 
Uir  •tock.  including  poultry 
iato  MuA  tbHr  producU .... 
lUmlaheUjaah 


Class  of  floods. 


TST 

Tnrpentine,  cmde,  and  spirits  of,  and 

rosin 

Laniber  nnd  its  products 

Fertilisers 

General  merchnndise 

Coal  and  miuurals 

Total 


liecrease  sinee  last  yeap  23,378  tons. 
Transportation  lines  established  during  year,  none. 

Freight  transported. 


Tons. 


1.260 

17,273 

32,800 

350 

3,259 

30 


50,051 


Calendar  year  ending  December  31 — 


Tons. 


48,650 
61,311 
70,429 


Black  7?trer,  2forth  Carolina, 
APPROPRIATED. 


Date. 


A«-Mt5. 1886. 

J^11.18K... 


Amount. 


$3,000 
10,000 


Aggregate. 


13,000 
13,000 


EXPENDED. 


T«Jue 


842.70 
2,267.31 
2,377.24 


To  Jnne  30 — 

1890 $2,896.85 

1891 2,997.40 

1882 3,000.00 


L  i8. 


IMPROVEMENT  OF  CAPE  FEAR  RIVER  ABOVE  WILMINGTON,  N.  C. 

Ike  river  above  Wilmington  is  115  miles  in  length  to  Fayetteville; 
the  practical  head  of  navigation  149  miles  above  the  mouth. 

The  project  of  1881,  as  matured  in  1885  and  1886,  is  to  secure  ^^  at  ail 
tiars  of  the  year"  a  depth  of  4  feet  from  Wilmington  73  miles  to  EUza- 
l>etbtown,  and  of  3  feet  thence  42  miles  to  Fayettville,  by  the  removal 
of  inagi^  logs,  stumps,  and  rock,  and  of  overhanging  trees  from  the 
baaks,  by  the  building  of  84,000  linear  feet  of  rock  jetties  and  by  a 
smaO  amount  of  dredging,  at  a  total  cost  estimated  in  1893  at  $275,000. 

A  description  of  the  river  and  brief  summary  of  the  work  done  upon 
it  are  given  on  pages  1158-1161  of  the  Annual  Eeport  of  the  Chief  of 
Endneers  for  1892. 

To  June  30, 1893,  $118,250  have  been  appropriated  and  $112,330.20  ex- 
{Molded  under  the  project. 

Ibe  natural  channel  depth  at  lowest  stages  permits  boats  drawing  4 
feet  to  ascend  to  the  lowest  shoal  at  Browns  Beach  50  miles  above  Wil- 
minfton. 


1412      BEPOBT  OF   THE   CHIEF   OF   ENGINEERSy  U.  S.  ARHT. 

Except  occasional  snagging  below  that  reacli  the  improyement  per 
tains  exclusively  to  the  65  miles  from  Browns  Beach  up  to  Fayettevillt 
in  which  distance  there  are  43  shoals  of  sand  aggregating  16§  miles  in 
lengthy  being  26  per  cent  of  the  65  miles.  Fifteen  of  these  shoals,  hay 
ing  a  total  length  of  3.4  miles,  are  in  the  23  miles  between  Browii) 
Beach  and  Elizabethtown,  and  28  of  them,  having  a  total  length  of  13J 
miles,  are  in  the  42  miles  between  Elizabethtown  and  Fayetteville. 

Above  Elizabethtown  the  shoals  occupy  32  per  cent,  and  below  it  13 
per  cent  of  the  channel  length* 

The  least  channel  depth  at  low  stages  above  Elizabethtown  is  nor 
1.2  feet  (on  Old  Ferry  Shoal)  and  below  Elizabethtown  2.6  feet  (on  Lit 
tie  Sugar  Loaf  Shoal). 

At  extreme  low  summer  stage  and  spring  tides  there  is  said,  by  a 
close  observer  long  familiar  with  the  river,  to  be  a  flood  current  « 
Browns  Beach,  the  lower  extremity  of  the  shoals :  a  rise  of  tide  of  about 
10  inches  at  Whitehall,  6  miles  above,  and  that  Cypress  Shoal,  14  miles 
above  the  lower  extremity  of  the  shoals  and  97^  miles  above  the  mouth 
of  the  river,  is  the  highest  point  at  which  the  tide  is  sometimes  per 
ceptible. 

Work  continued  with  the  bolster  and  XJ.  S.  8.  JT.  0.  Wright  from 
July  1, 1892  until  January  31, 1893,  when  it  was  interrupt^  (until 
March  7^  by  ice  and  high  water,  and  the  bolster  was  transferred  to 
the  Kortneast  Cape  Fear  Biver.  March  13  the  H.  6.  Wright  returneil 
to  the  river  and  was  employed  first  in  adding  stones  to  the  jetties,  af 
terwards  continuing  upon  the  survey  of  the  shoals  until  its  oompletioo 
about  May  31. 

During  the  year  33  new  jetties  of  brush  and  stone  aggregating  3,619 
feet  in  length  were  built  on  five  of  the  worst  shoals  on  the  river  at  aod 
above  Elizabethtown;  740  linear  feet  of  old  jetty  were  raised,  and  W 
linear  feet  of  old  log  jetty  riprapped,  with  419  tons  of  stone;  13  niib 
of  channel  were  cleared  of  snags;  and  all  the  shoals  were  surveyed, 
embracing,  with  the  upper  parts  of  the  pools  to  sufficient  depth  to  re^ 
ceive  the  sand  to  be  scoured  from  the  bars,  28.7  miles  of  hydrograpby. 

The  jetties,  28  in  number  and  aggregating  3,469  linear  feet,  buOt 
during  the  year  on  three  of  the  shoals,  formerly  the  worst  on  the  riw« 
namely,  Elizabethtown,  Morehead,  and  Thames,  having  a  total  chaniel 
length  of  2.4  miles,  have  completed  the  improvement  of  those  shod^ 
and  there  is  now  a  channel  depth  of  3  feet  across  them  at  lowest  stag^. 

The  jetties  have  been  buHt  of  mattresses  made  of  brush  cut  on  tke 
banks,  and  of  stone  in  part  (1,086  tons)  collected  on  the  banks  in  ike 
past  few  years  and  iu  part  (2,457  tons  of  sandstone)  purchased  b' 
poster  and  circular  letter  without  formal  contract,  first  at  (1.34  avl 
latterly  at  $1.30  per  2,240  pounds,  delivered  on  the  river  bank  it 
Fayetteville.  The  mattresses  were  built  on  inclined  skids  on  a  soivr 
from  which  they  were  launched  directly  into  their  place  in  the  jetty. 

That  the  mattresses,  which  are  so  inexpensive  and  soon  become  pff* 
meated  with  sand,  might  form  as  large  a  part  of  the  jetties  as  consistvt 
with  durability  their  thickness  was  designed  to  come  up  to  the  levdof 
low  water. 

The  aim  has  also  been  to  keep  the  jetties  low  to  avoid  the  use  of  id 
necessary  quantities  of  stone,  producing  unnecessary  depth  of  scmi 
and  re-forming  the  shoal  below.  Their  height  has  varied  aocordin{to 
the  depth  of  scour  to  be  obtained,  from  1^  to  4  feet,  and  averaged  ahoot 
2  feet.  Where  they  fall  to  cause  sufficient  scour  their  height  can  tw 
easily  increased  by  merely  throwing  on  more  stone,  an  advantage  sot 
afforded  by  the  sheet-pile  jetties.  Their  length  is  about  three-fiftltfof 
the  width  of  the  river.    They  have  been  placed  about  300  feet  apart 
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Itnz  tlie  river.  During  the  extreme  low  nater  all  Leavy  freiglit  between 
iville  and  Browne  Ktsitli,  65  miles,  was  carried  on  large  liglit-drnft  flats  in 
the  steaniers.  From  the  latter  place  to  Wilmiagton  there  ia  an  abiindauce  of 
kt  all  utagi^e. 

.nuiiry  luid  Febrnary,  1893,  navigation  waaentirelyanspended  for  three  weeks 
Hint  of  ice. 

Jnited  States  plant  in  uae  consiata  of  the  steamer  3.  d.  ffright  and  one  steam 
.  There  are  nu  flats  oracowa  belouging  to  the  iniproveDieiit;  tboae  in  use 
the  year  were  borrowed  from  the  improvement  of  the  Cape  Kear  River,  North 
a,  at  and  below  Wilmington.  The  IF'ri^At  has  been  htt«d  with  a  new  cahtii 
ita  present  condition  is  fairly  well  Hdapt«d  for  the  work.  The  boat  will 
a  new  hnll  before  being  nsed  for  work  under  another  appropriation  j  the 
init  machinery  are  in  uood  condition.  The  hnll  of  tbe  bolster  ia  much  out  of 
tiiil  nearly  unserviceable.  The  machinery  ia  good  and  will,  after  Jnty  1,  be 
d  to  a  new  scow  (now  under  oonttrnction). 
raliie  of  the  plant  is  estimated  at  $4,610.74. 

;  of  the  steam  vessels  plying  over  this  river  is  appended  to  this  report. 
iipenditarea  of  the  year  have  been — 

^giuginrivsr 91,019.78 

ty  work 11,583,64 

•otal 12,603.42 

ibuted  aa  followa: 

I  superintendence 9.>7. 96 

) 1,768.22 

including  repairs 751.11 

I  work 9,126.14 

•otal 12,603.42 

r  linear  foot  of  jetty — 


2.07 

expenses  except  surveys  for  future  work 2.51 

anagging  per  mile 78.44 

vorkof  the  past  year  bna  very  materially  aided  navigation.  Since  thccomple* 
jetties  at  Elizabetbtown,  Morebend,  and  Tliamea  Sboala,  formerly  the  wors 
>n  the  river,  no  trouble  has  bei'U  experienced  at  these  places.  A  cbiinuol  3  feet 
aa  maintained  through  each  of  these  sboala  dnring  tbe  lowest  stages  of  tbe 
The  worHtremaiiiitigshoals  are  Old  Ferry,  WaddelJs  Ferry,  Little  Sugar  Loaf, 
■e,  Cypress,  Purdies  tuMelvins,  the  Dodge,  Windom,  and  C.illahati,  aggregating 
eet  in  length.  Of  these  only  Old  Ferry  has  been  partially  improved, 
londition  of  the  river  is  approximately  as  follows :  i  feet  can  be  carried  in  a 
I  100  feet  wide  from  Wilmington  50  miles  to  Brown's  Beach  at  all  stages; 
23  miles  to  Elizabeth  town  there  are  15  shoals  nggrngating  17,830  feet  in  length. 
It  low-water  channel  depth  being  2.6  feet  on  Little  Sugar  Loaf  Shoal;  thence 
9  to  Fayettaville  there  are  28  sboals  aKgi'eg'>ting  53,150  feet  in  length,  the 
w-water  depth  being  1.2  feet  on  Old  T'errv  Shoal.  From  Browns  Ueauh  to 
iville  the  channel  vHtios  in  widtb  from  100  to  80  feet.  The  river  is  not  now  at 
ce  badly  obstructed  by  snags. 

re  appropriations  can  be  bestexpendedincontinning  jetty  and  suiigging  work 
Torst  shoals;  and  for  the  economical  prosecution  of  work,  theamouutof  fnuda 
be  such  that  work  can  be  pushed  at  low  stages  of  the  river. 
ity  thousand  dollars  can  be  profitably  expended  yearly  on  this  river  until  the 
is  completed.  Its  maintenance  afterwards  may  require  from  $1,000  to  $3,000 
y- 

ks  are  due  Messrs.  W.  A.  Kinyon,  in  cbnrge  of  tbo  Wright  and  of  anrveya,  and 
nder,  in  charge  of  snagging  and  jetty  coustrnction,  for  the  very  efQcient 
I  rendered, 
'ery  respectfolly,  your  obedient  servant, 

E.  D,  TnoMpeoN, 
U.  S.  AiiitlaatJiiiginetr. 
W.  8.  Stanton, 
'orf  </  S«gine«y,  V.  3.  A. 
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United  Stateb  Emgikrbr  Oci 

miiHingion,  N.  C,  June 

Major:  Ihave  the  honor  to  submit  the  followiiig  report  od  the  Jnipr 

the  Cape  Feai  River,  Nurth  Carolina,  above  WilmiDgtua,  for  tbe  fiscal  yi 

July  1,  1893. 

Work  OD  this  river  wae  begun  hy  tbe  United  States  on  June- 10,  1882 
thatiUteto  June  30,  1892,  tlinre  had  been  removixl  altogether  33,144  a 
trees,  and  stumps  from  tlio  channel  and  banks.  Jetties  bad  bean  built 
shoals;  Chose  standing  July  1,  1892,  were  by  measurement  as  follows: 


NaiueofBhoal. 

Bhwt  pile. 

^^ir 

nek  wid 
bnuh. 

No. 

Lenetli. 

Ko, 

Length 

No.  L«ngth 

■1 

lOS 

2 

-a 

1 

1,220 
S3S 

a 

201 

I 

IM 

1 

65 

1 

» 

' 

jia 

sa 

3,U« 

Of  these,  many  of  tbe  sheet-pile  jetties  were  h:i.rlly  broken,  and  nearly 
more  or  leas  repairs  to  pnt  them  in  good  condition;  1,860  cuhic  yards  o 
been  quarried  and  deposited  at  various  placea  along  the  river  bank  for  i 

The  operations  of  the  fiscal  year  have  been  eapecially  directed  to  the  in 
of  the  worst  shoals  on  the  river,  and  the  coUevtion  of  acenrate  data  for 
improvement  of  tbe  stream.  Alt  work  was  in  prugress  Jnly  1,  1692,  and 
without  intermission  until  January  31,  1893. 

The  cock  and  brush  jetties  built  during  that  time  are  shown  in  th< 
table,  the  ahoals  being  arranged  in  the  same  order  as  worked  on. 

Jetliti  built  from  JaJy  1, 1892,  to  Janaarg  31,  1S95. 


NuiiBof»h«J. 

nixNDce 

JetUiH  built. 

Usti 

v^Ue. 

No. 

Length. 

Buck 

UUr: 

1? 
21 

1 

442 

liTB2 

nxu 

^^s^^"^ - 

J3 

8,61» 

8, 

„  lenth  ol 
(average  2  feet)  above  low  water,  and  extrmled  abont  three-flftbs  of  tl 
acroaa  the  river,  leaving  a  channel  way  varying  fVooi  80  to  100  feet  'n 
founitatiOQS  were  biuab  mattreaxen  of  sucb  tbii^kuoss  that  after  beir 
place  and  ballaateil  the  upper  surfaces  of  the  mnttresses  wore  jnst  bel 
of  dead  tow  water.  A  feature  of  the  mattn^Hsea  was  two  longitudinal 
cioes,  10  to  12  inches  in  diameter,  placed  7  feet  apart  and  efjuidiatan 
axes  of  the  taattreases  as  strlnccrs.  In  the  space  between  tbese  sti 
ballast  for  sinking  the  mat  was  placed,  leaving  a  clear  brush  berm  of  51  f 
side.  Stone  was  added  to  tbe  hallaat  from  time  to  time  according  to  the 
Bconr  deTeloped.     The  base  of  tho  stone  aupurstriioture  being  limited  to 
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vatrd  \om  of  stone,  which  was  piled  iu  a  ridge  as  steep  as  it  would  stand ;  the 
Ut|«r  and  heavier  ones  were  placed  on  such  jetties  as  were  particularly  exposed  to 
otzoDf  current  action,  as  those  at  crossings,  and  on  the  channel  ends  of  all  others. 
AtThimea  Shoal  830  tons  of  clay  and  hardpan  picked  up  on  the  hanks  were  sacked 
ani  used  for  sinking  mats.  As  a  temporary  expedient  it  proved  very  successful, 
•tmt  beinjfl^  difflenit  to  ohtain  at  the  time  on  account  of  the  low  staee  of  the  river, 
h  addition  to  the  ahove  new  work,  six  jetties  (740  linear  feet)  at  McCarters  Cross 
wm,  hi  March,  1893,  raised  to  3  feet  at  low  water,  and  1  log  jetty  (100  linear  feet) 
at  Clizabethtown  waa,  in  July,  1892,  riprapped  hy  the  use  of,  respectively,  239  and  180 
to*  of  stone. 

ti(  the  3,543  tons  of  stone  used  during"  the  year,  2,457  tons  were  furnished  hy  the 
Cmtina  Brown  Stone  Company,  of  Sanford,  N.  C,  up  to  March  1,  1893,  at  $1.34, 
aiiltfler  that  date  at  $1.30  per  ton  of  2,240  pounds,  delivered  in  carload  lots  on  the 
rim  bank  at  Fayetteville,  and  1,066  tons  were  picked  up  from  the  river  hank  near 
plM8  of  work  where  it  had  heen  deposited  in  former  years  hy  United  States  lahor. 
I  hr  »tone  fh>m  Suiford  was  loaded  on  United  States  scows  at  Fayetteville  at  an  ad- 
ilitmal  coet  of  16  cents  to  the  contract  price,  and  then  towed  to  the  various  shoals 
l>yi^  ftt«amer  Wright.  All  hrush  was  cut  from  the  hanks  in  the  vicinity  of  the 
j<tlM where  it  waa  used. 

itrarions  times  when  jetty  construction  could  not  he  favorably  prosecuted  the 
riw  was  snagged  finom  6H  to  65  miles,  73  to  81  miles,  102  to  105  miles,  and  112^  to 
tli  iiil«  ahove  Wilmington:  total,  13  miles.  Forty  trees,  72  stumps,  153  logs,  218 
laqi  mags,  and  66  cords  small  snags  were  removed  from  the  river  channels.  Both 
Lilba  Sugar  Loaf  and  McDowells  Barn  shoals  (mentioned  in  the  last  report  as  badly 
oLtfraci^)  were  included  in  the  ahove  snagging.  Work  was  temporarily  suspended 
onirroont  of  high  water  and  ice  from  Januaiy  31  to  March  7,  and  then  resumed  to 
rvfur  the  kix  jetties  at  McCarters  Cross,  and  make  8ur>'eys  of  all  the  shoals  on  the 
rinris  the  hasis  of  an  estimate  for  future  work.  In  the  65  miles  betWieen  Browns 
Kcvh,  50  miles  ahove  Wilmington  and  Fayetteville  there  are  forty- three  shoals,  all 
of  tWeh  have  been  at  various  times  more  or  less  troublesome  to  navigation. 

Of  tbrte,  those  at  Fayetteville,  Old  Jetties,  McRaes,  Old  FeiTy,  Morehead,  Thames, 
Kliabcthtown,  and  Cypress  had  heen  more  or  less  improved.  During  the  year  sur- 
rffihave  heen  secured  of  all  these  shoals,  and  those  where  there  are  jetties  have 
h«<irarveyed  twice.  Most  of  the  work  was  done  during  low- water  stages  of  the 
rivvby  Mr.  Kinyon,  captain  of  the  Wright,  with  the  crew  of  the  boat.  The  but- 
ve^  were  based  on  compass  and  chain  base  lines  on  the  banks  and  stadia  distances 
acHto  the  river;  soundings  were  taken  at  intervals  of  10  to  20  feet  in  lines  50  to  100 
fetftpart  and  located  by  a  cord  stretched  between  stadia  stakes  and  tagged  at  equi- 
dittot  intervals.  The  method  is  simple,  rapid,  and  accurate,  and  for  rivers  not  over 
4O0fp«t  in  width  gives  excellent  results.  One  hundred  and  fifty-one  thousand  feet  of 
ban  line  marked  with  permanent  branded  stakes  were  ran  in  this  way  at  an  actual 
cell  of  $1,768.92.  The  soundings  of  all  these  purveys  are  referred  to  the  low  water 
^fJtS^  viz,  0.8  foot  above  zero  on  Fayetteville  gauge  and  1.3  feet  below  zero  on 
Elabethtown  gauge  as  datnms. 

IbtM  can{^  are  the  standard  ones  of  the  river,  located  42  miles  apart,  and  have 
l>en  lead  daily  throughout  th«  year.  These  surveys  have  usually  shown  deep  pools 
b«*Wv  the  shoals  sufficient  in  extent  to  receive  all  scour.  In  this  respect,  as  well  as 
in  At  loose  and  sandy  nature  of  its  bottom,  the  river  is  particularly  adapted  to  im- 
prtiroient  by  jetties.  It  is  believed  that  the  style  of  jetty  adopted  for  the  past  sea- 
M>ii  work,  being  botli  cheap  as  to  materials,  easily  constructed,  and  quick  in  results, 
i>  fe  nperior  to  the  sheet-pile  and  log  jetties  of  the  type  shown  on  the  Fayette- 
vilh  ihoals.  The  following  table  is  a  complete  list  of  all  shoals  on  the  river  on  June 
1»  Itt.  carrying  lees  l^an  4  feet  at  low  water  from  Wilmington  as  far  as  Elizabeth- 
tovi  tnd  \^  than  3  feet  above  that  point  on  to  Fayetteville.  An  estimate  of  the 
nnakr  and  aggregate  length  of  jetties  yet  to  be  built  at  each  shoal  to  finish  the 
prcwut  project  is  luso  given. 

Ika  estimate  is  baaed  on  the  assumption  that  the  beneficial  effects  of  jetties  simi- 
lar U  those  constructed  this  season  extend  a  distance  of  300  feet  below  them;  that 
bnsh  ihl^uld  enter  into  their  construction  as  largely  as  possible,  and  that  no  more 
tockihould  be  used  at  any  shoal  than  just  sufficient  to  secure  and  hold  the  required 

lie  jetties  are  designed  to  secure  between  Browns  Reach  and  Elizabethtown  and 
(torn  there  to  Fayetteville  minimum  channel  widths  of  respectively  1(X)  feet  and  80 
f«*eL 
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nsTi«afms  the  river.  Dnrin^  the  extreme  low  water  all  heavy  freight  between 
i  tvtrtteviile  and  Browns  Kench,  65  miles,  was  carried  on  large  light-draft  flats  in 
Xo9  of  the  steamers.  From  the  latter  place  to  Wilmington  there  is  an  abundance  of 
wtter  St  all  stages. 

b  JsDuary  and  Febmary,  1893,  navigation  was  entirely  suspended  for  three  weeks 
ontcronntof  ice. 

TW  United  States  plant  in  nse  consists  of  the  steamer  H.  G,  Wright  and  one  steam 
bni>r.  There  are  no  flats  or  scows  belonging  to  the  improvement;  those  in  use 
(luiib;;  the  3'eAr  were  borrowe<l  from  the  improvement  of  the  Cape  Fear  River,  North 
('«>iiiia,  at  and  below  Wilmington.  The  tVright  has  been  iitted  with  a  new  cabin 
aiii  in  its  present  condition  is  fairly  well  adapted  for  the  work.  The  boat  will 
nsiire  a  new  hnll  before  being  nsed  for  work  under  another  appropriation ;  the 
bidfrand  machinery  are  in  good  condition.  The  hull  of  the  hoister  is  much  out  of 
ri-jur  aud  nearly  unserviceable.  The  machinery  is  good  and  will,  after  Jnly  1,  be 
rpBDTed  to  a  new  scow  (now  under  construction). 

Tk  Taliie  of  the  plant  is  estimated  at  $4,640.74. 

iliflt  of  the  steam  vessels  plying  over  this  river  is  appended  to  this  report. 

The  expendiUirea  of  the  year  have  been — 

Kanaf^pug  io  river $1,019.78 

Fajtttywork 11,583.64 

Total 12,603.42 

litributed  as  follows : 

CfMral  saperintendence 957. 95 

Sowya 1,768.22 

Plat,  including  repairs 751.11 

titjwalwork 9,126.14 

Total 12,003.42 

Cos  per  linear  foot  of  jetty — 

Actual  construction 2. 07 

All  expenses  except  surveys  for  future  work 2. 51 

Krpairs '. .87 

Cotot  snagging  per  mile 78.44 

1W  work  of  the  past  year  has  very  materially  aided  navigation.  Since  the  comple" 
tica  of  jetties  at  Llizabetbtown,  Morehend,  and  Thames  Shoals,  formerly  the  wors^ 
pl.'iAon  the  river,  no  tronble  has  been  experienced  at  these  places.  A  channel  3  feet 
dei^  was  maintained  through  each  of  these  shoals  during  the  lowest  stages  of  the 
ri\-«.  The  worst  remaining  shoals  are  Old  Ferry,  Waddells  Ferry,  Little  Sugar  Loaf, 
iN^koe,  Cypress,  PnrdiestoMelvins,  the  Dodge,  Windom,  and  Callahan,  aggregating 
16.iO  feet  in  length.    Of  these  only  Old  Ferry  has  been  partially  improved. 

IW  condition  of  the  river  is  approximately  as  follows:  4  feet  can  be  carried  in  a 
HisMf 1 100  feet  wide  from  W^tlmington  50  miles  to  Brown's  Reach  at  all  stages; 
th<iK  23  miles  to  Elizabethtown  there  are  15  shoals  aggregating  17,830  feet  in  length, 
fheltaat  low-water  channel  depth  being  2.6  feet  on  Little  Sugar  Loaf  Shoal;  thence 
i'J  adea  to  Fayettsville  there  are  28  shoals  aggregating  53,150  feet  in  length,  the 
leaa  low-water  depth  being  1.2  feet  on  Old  Ferry  Shoal.  From  Browns  Ueach  to 
Katftievillc  the  channel  varies  in  width  from  100  to  80  feet.  The  river  is  not  now  at 
ant|lMe  badly  obstructed  by  snags. 

Fitan  appropriations  can  be  best  expended  in  continuing  jetty  and  snagging  work 
at  A^vont  shoals;  and  for  the  economical  prosecution  of  work,  the  amount  of  funds 
•h(^  be  such  that  work  can  be  pushed  at  low  stages  of  the  river. 

Tvinty  thousand  dollars  can  be  profitably  expcnaed  yearly  on  this  river  until  the 
pro)>rt  is  completed.  Its  maintenance  afterwards  may  require  from  $1,000  to  $3,000 
anntUly. 

Iknks  are  dne  Messrs.  W.  A.  Kinyon,  in  charge  of  the  Wright  and  of  surveys,  and 
D.  &  Bender,  in  charge  of  snagging  and  jetty  construction,  for  the  very  efficient 
leriicea  rradeied. 

Tery  reepectfolly,  yonr  obedient  servant, 

E.  D.  Thompson, 
27.  8.  A88i9tant£ngineer. 

Mj.  W.  8.  Stakton, 

C*r^  ^  Engineer;  U.  8.  A. 
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COMBCERCIAT.  STATISTICS. 

List  of  steam  vessels  plying  on  the  Cape  Fear  liiver,  North  Carolina,  ahow  Wilmingfo% 

for  fiscal  year  ending  June  SO,  1S9S, 


Name  of  reasel. 


Net 
toDiiftge. 


D.  Mnn-hison 

A.  P.  Hurt... 

Cape  Fear  . . . 

'     Linbon 


Compton — 
C.KiUaui... 

Y.&.Y 

C.F.D 

Wilmiogton 


140. 72 

140. 11 

156  32 

66.94 

S3. 94 

6.66 

9.10 

4.00 

110.09 


SemarlES. 


(Keenlar  Bteamers  plving  betureen  WUniini^oii  and  Fayettevilln 
1    Foiir  tripe  per  weeK. 

Annex  boat  to  regular  steamera  between  Brown's  Reach  and  Fj 
etteville  during  low-water  stages. 

>Towing  between  Wilmington,  N.  C,  and  Navassa. 

>Irregnlar  towing  for  rafts,  flats,  etc. 
Irregular  trips  between  Wilmington,  N.  C,  and  Piney  Blaff. 


The  commerce  for  the  year  ending  December  31, 1892,  is  estimated  as  follows : 


Class  of  goods. 

■ 

Cotton 

Cotton  seed,  meal  and  oil 

Tobacco 

Rice , 

Grains 

Vegetables,  including  trnck . . 
Live  stock,  including  poultry 

Heats  and  their  products 

Fish  and  shell  flsh 


Tons. 


757 
140 

28 
347 
805 
250 

74 
519 

40 


Class  of  goods. 


Tar 

Turpentine,  crude  and  spirits  of,  and 

I      rosin 

I  Lumber  and  its  products ■ 

Fertilizers 

General  merchandise 


Total 


Tom 


2, 

6. 

49. 
8. 
8. 


72, 


Decrease  since  last  year,  15,828  tons. 
Transportation  lines  established  daring  year,  none. 

Freight  iranspo}*ted. 


Calendar  year  ending  December  31— 

1 
Tods. 

1880 

• 

50  i 

1890 

129  &. 

1891 

88.0 

Cape  Fear  Eiver,  North  Carolina. 


APPROPRIATED. 


Mar.  3, 1881.. 
Aug.  2,1882.. 
July  5, 1884  . . 
Aug.  5, 1880. . 
Aug.  11, 1888. 
Sept.  19,1890. 
Jaly  13, 1892  . 


Date. 


Amount. 

Aggregnii 

130,000 

$30. « 

30.000 

6U.«0 

5,000 

t5,m 

11.250 

76> 

12,000 

8^.*) 

15.000 

io:{,»> 

15,000 

118,99 

EXPENDED. 


To  June  30— 

1882 $14,813.96 

1883 27,801.41 

1884 42,502.64 

1885 59,013.83 

1886 64.530.81 

1887 66.832.94 


To  June  80~ 

1888 

1889 

1890 

1891 

1892 


♦73.8510 
83, 32*  n 
87, 97l» 
94,356143 

99, 23a  31 


Eng93 
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[MnOVEMENT  OP  CAPE   FEAR  RIVKR  AT  AND  BELOW  WILMINGTON, 

N.C. 

TVs  part  of  tbe  Cape  Fear  River  is  30  miles  long  from  the  coTiflnence . 
of  in  norUieast  branch  at  Wihningtou  to  tlie  ocean  bar.  It  is  described 
M I  icl  A  summary  of  operations  for  its  improvement  by  the  State  of  North 
I  ^ii^na  from  1823  to  1829,  and  by  the  United  States  from  1829  to  June 
MK  TO2,  will  be  found  on  pp.  1164  to  1169  of  the  Annual  Rei)ort  of 
tlte  Chief  of  Engineers  for  1892. 

I D  ft  rei>ort  of  February  28, 1889,  made  pursuant  to  a  requirement  of 
the  nver  and  harbor  act  of  August  11, 1888,  the  cost  of  obtaining  a 
iiu>i|able  channel  from  Wilmington  to  the  ocean,  20  feet  deep  at  n>ean 
low  Tater,  was  estimated  at  91,800,000,  and  the  river  was  reported  to 
Ik*  mrthy  of  such  improvement.  In  the  Annual  Report  of  June  30, 
ISSStit  was  recommended  that  the  improvement  "be  carried  on  by 
wicloiing  and  deepening  the  existing  river  channels  to  their  full  dimen- 
sioivof  270  feet  width  and  16  feet  depth  at  low  water,  and  by  straighten- 
iiiir« deepening,  and  fixing  the  bar  entrance,  at  a  total  expense  of  $25,000 
ill  iiMition  to  the  funds  available  June  30, 1889.  This  whole  amount 
to  \n  appropriated  in  one  sum  during  the  next  fiscal  year,  and  to  in- 
<*re3tte  tbe  present  depth  at  low  water  at  a  frirther  total  ex])ense  of 
iH,8»,000,''  and  it  was  reported  that  $300,000  could  be  profitably  ex- 
IteiiM  in  the  fiscal  year  ending  June  30, 1891. 

Bjr  the  river  and  harbor  act  of  September  19, 1890,  Congress  appro- 
]»n:itM!  for  "improving  Cape  Fear  River  at  and  below  Wilmiugton,  N. 
C\,  1170,000." 

DKember  24, 1890,  a  contract  was  entered  into  with  Mr.  P.  Sanford 
Uf>s$  and  approved  January  8, 1891,  for  dredging  to  the  depth  of  20 
A^et.ud  amount  of  $110,000  to  $125,000. 

F«rtbe  reasons  stated  on  pp.  1167, 1108  of  the  Annual  Report  of  the 
("Hirfof  Engineers  for  1892,  the  Chief  of  Engineers,  June  9,  1892, 
directed  "that  the  dredge  Woodbury  be  worked  on  the  bar  when  she 
can,  to  obtain  as  great  depth  as  she  can,  not  to  exceed  18  feet  at  low 
wate;  elsewhere,  when  not  on  the  bar,  where  her  operations  may  be 
mo»4  advantageous  J  and  that  a  channel  18  feet  deep  and  as  wide  as  the 
faiidK  will  allow  be  dredged  from  the  bar  to  Wilmiugton  in  order  that 
the  lavigation  may  be  improved  to  that  extent  as  soon  as  possible,  it 
l»ein^  left  to  the  experience  of  the  next  few  years  to  decide  whether  it 
lie  i»ce88ary  or  expedient  to  work  for  a  greater  depth." 

l>Rdging  to  the  depth  of  20  feet,  which  commenced  with  work  under 
the  above-mentioned  contract,  at  Wilmington,  January  19, 1891,  ceased 
vitb  the  completion  of  that  contract  September  7, 1892.  It  embraced 
mttJBg  a  channel  270  feet  wide  and  3,200  feet  long  through  the  shoal 
inmadiately  above  Walnut  street,  and  extending  to  a  point  1  mile 
abo^e  Market  street,  Wilmington,  and  dredging  a  channel  length 
*4  3^  miles  through  the  shoals  of  Alligator  Creek  and  the  mouth  of 
Braaawick  River  next  successively  below  Wilmington,  the  cut  through 
Uie  former  9,900  feet  long  being  148  feet  wide,  and  through  the  latter 
T, 70$  feet  long,  being  74  feet  wide  for  about  three-fifths  and  34  feet  wide 
for  about  two-fifths  of  its  length. 

Of  the  continuous  stretch  of  channel  thus  obtained,  20  feet  in  depth 
md  7|  miles  long,  extending  from  the  upper  end  of  Logs  and  Big  Island 
Shoal,  5^  miles  below  Wilmington,  to  the  railroad  bridge,  1.74  miles 
above  Market  street,  3.94  miles  or  54  per  cent  was  dredg^ 
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Two  hundred  and  seventy  feet  is  tlie  prevailing  width  of  the  clir 
nel  dredged  to  the  depth  of  16  feet.  To  obtain  a  channel  18  feet  dc¥|i 
and  that  width  (270  feet)  from  the  ocean  bar  to  Wilmington  entails  ti- 
improvement  of  the  river  from  the  lower  end  of  the  shoal  at  Snot* 
Marsh,  7.6  miles  above  the  bar,  to  the  upper  end  of  the  shoal  at  Allip 
tor  Shoal,  0.7  of  a  mUe  below  Wilmington,  a  distance  of  21.3  mik 
embracing  dredging  through  nine  shoals  an  aggregate. length  of  lU 
miles,  63  per  cent  of  the  distance. 

A  contract  was  entered  into  November  3  and  approved  November  1 
1892,  with  Mr.  C.  P.  E.  Burgwyn,  of  Richmond,  Va.^  for  dredging  to  Ik 
depth  of  18  feet, in  accordance  with  the  foregoing  instructions  of  Jiv 
9, 1892,  at  12.49  cents  per  cubic  yard,  measured  in  scows,  in  theshoali; 
Snows  Marsh,  and  at  12.44  cents  per  cubic  yard  (so  measured)  at  Ib^ 
other  eight  shoals,  to  an  amount  of  not  less  than  $125,000  nor  mm 
than  $140,000,  to  commence  December  8, 1892,  and  be  completed  Juk 
8, 1894.  The  contractoi^s  plant  started  from  Richmond  down  the  JanK 
River  December  8,  the  day  prescribed  in  the  contract  for  the  commciHt^ 
ment  of  work  in  the  Gape  Fear.  The  weather,  which  until  that  dik 
had  been  very  favorable,  immediately  thereafter  became  exceptionally 
unfavorable  and  so  continued  through  the  winter  along  the  Atlanta 
coast,  causing  the  loss  of  three  of  the  contractor's  scows  and  extensir^ 
injury  to  his  tugs,  entailing  upon  him  much  expense  and  long  dela;: 
in  consequence  dredging  did  not  commence  until  March  10,  from  wliicb 
date  to  June  30, 1893,  an  aggregate  of  110,301  cubic  yards  have  bee 
dredged  under  the  contract  from  Brunswick  River,  Reeves  Point,  aibi 
Midnight  Shoals,  amounting  to  $13,721.44. 

The  following  is  a  summary  of  the  work  upon  tlie  shoals  in  the  rii^ 
during  the  fiscal  year  ending  June  30, 1893: 

Under  the  contract  with  P.  Sanford  Ross  there  were  dredged  frte 
Brunswick  River  Shoal,  to  the  depth  of  20  feet,  30,912  cubic  yardsof  niaU 
rial  at  13J  cents  per  cubic  yard,  53  stumps  and  12  logs,  at  an  aggregi:' 
cost  of  $5,925.84,  Under  the  agreement  with  Mr.  Ross,  supplemental  V* 
his  contract  entered  into  May  16,1892,  to  arrest  shoaling  that  threateiiRi 
serious  detriment  to  navigation,  as  explained  in  the  last  Annual  Report 
7,185  cubic  yards  were  redredged  at  Snows  Marsh  Shoal,  costing,st 
$15.79  per  hour,  $1,646.11;  under  the  contract  with  Mr.  Burgwyn  thee 
were  dredged  as  above,  from  Brunswick  River,  Reeves  Point,  and  MB* 
night  Shoals,  110,301  cubic  yards  of  material,  costing,  at  12.44  cents  ]r 
cubic  yard,  $13,721.40,  and  by  the  United  States  suction  dredge  Woi- 
bury  during  180  J  days'  work,  when  8hec,could  network  on  the  bar,  thie 
were  redredged  from  Snows  Marsh  Channel  74,931  cubic  yards  of  malh 
rial. 

The  aggregate  quantity  of  material  removed,  exclusive  of  stumps  sri 
logs,  during  the  year  is,  therefore,  223,329  cubic  yards. 

Of  the  channel,  aggregating  11.2  miles  in  length,  dredged  to  the  ti 
rious  depths  of  16, 18,  and  20  feet  through  the  nine  shoals  in  the  riier 
above  the  bar,  0.9  of  a  mile,  or  8  per  cent,  have  deteriorated  by  shoalif  , 
embracing  parts  of  the  channel  at  Lilliput,  Midnight,  and  Snows  Maflh 
(or  Horse  Shoe)  Shoal,  at  which  the  minimum  channel  depths  at  ¥^ 
water  are  respectively  14  feet,  15  feet,  and  14.2  feet;  14  feet  at  mean  ¥^ 
water  is,  therefore,  the  controlling  channel  depth  from  the  bar  to  \Si- 
mington,  June  30, 1893. 

The  present  cut  through  Snows  Marsh  Shoal  was  finished  to  fte 
width  of  233  feet  and  depth  of  16  feet  in  May,  1890.  Since  that  dite 
there  have  been  redredged  from  it,  in  February  and  March,  1891,  by 
the  first  supplemental  agreement  to  the  contract  witib  Mr.  BosSy  8,904 
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cnVc  yards,  leaving  a  channel  90  feet  wide  and  16  feet  deep;  in  May, 
Juw^  and  July,  1892,  under  the  second  supplemental  agreement  to  that 
eostract,  46,628  cubic  yards,  leaving  a  channel  80  feet  wide  and  18  feet 
(le<p  at  low  water;  and  by  the  United  States  suction  dredge  Woodbury 
in  Sr3  days'  work  143,673  cubic  yards,  making  a  total  of  199,109  cubic 
yatfe  redredg^  in  the  past  three  years  from  this  shoal,  through  which 
tbeiiiniinum  channel  dimensions  are  now,  June  30, 1893. 100  feet  width 
an4 14.2  feet  depth  at  mean  low  water.  As  stated  in  the  last  Annual 
K€«^rt  of  the  Chief  of  Engineers,  page  1167,  a  channel  270  feet  wide 
aii41G  feet  deep,  completed  in  December,  1889,  through  this  shoal  to 
tbevest  of  the  present  channel,  and  redredged  in  1886, 1887,  and  1888, 

w;uiu  October,  1889,  abandoned  on  account  of  incessant  and  extensive 
shflriiog. 
Ckrrent  observations  have  been  commenced  to  obtain  information  for 

guihDce  in  designing  regulating  works  in  an  endeavor  to  stop  the 

sbciKng  in  the  present  channel. 

&ce  the  channel  on  the  ocean  bar  increased  to  the  dimensions  caused 

by  dosing  New  Inlet  in  1879,  the  depth  on  what  is  known  as  the  inner 

shrate  has  usually  been  less,  and  the  channel  there  narrower,  than  on 

theoQter  crest  of  the  bar,  3,000  to  3,500  feet  farther  seaward. 
It  1880  the  depth  at  mean  low  water  was  on  the  main  bar  14  feet,  and 

on  ke  inner  shoal  13  feet;  in  1881  they  were  respectively  16  feet  and 

14  feet;  in  1882  the  depth  at  mean  low  water  on  both  the  bar  and  inner 

shnl  was  14  feet,  but  the  channel  was  500  feet  wide  on  the  bar  and 

alxKt  220  feet  on  the  shoal. 

blSSS  there  was  a  practicable  channel  14  feet  deep  at  mean  low 

watr,  bat,  adds  the  rei>ort,  ^^  the  difficult  and  narrow  part  of  it  is,  as 

eve.  on  the  inner  shoal." 
h  1884  the  least  depth  in  a  practicable  ship  channel  was  still  14  feet. 

^'  De  channel  was  wider  than  ever  across  the  outer  bar,  the  only  dif- 

ticdt  portion  being  on  the  inner  shoal." 
I|1S85  on  the  inner  shoal  the  depth  was  14  feet,  and  the  least  width 

2oOio  300  feet  a  very  short  distance;  over  the  outer  crest  ftiUy  15  feet 

rouli  be  carried  with  a  greater  width. 
I1I8S6  the  depth  was  reported  13^  to  14  feet  and  the  narrowest  place, 

wbiei)  was  at  the  inner  shoal,  had  a  width  of  350  feet.    The  report 

addMl: 

l^hmrbor  iiMide  of  Baldhead  Point  can  be  made  from  the  sea  with  two  courses 
ftndU  feet  depth  at  mean  low  water. 

Ii  March,  1887,  dredging  by  the  Woodbury^  which  had  been  sus- 
pendcd  since  October,  1881,  was  resumed  at  the  Baldhead  Bar,  to 
strsghten  the  channel  *<  on  the  line  of  the  channel  from  Baldhead 
l*ow  directly  toward  the  bar  through  the  deep  pocket,"  on  which  line 
thekast  depth  was  1^2  feet  at  low  water,  and  the  distance  between  13- 
ft>ot  curves  fully  550  feet.  This  line  avoided  the  inner  shoals.  By  the 
drei^ng  of  10,125  cubic  yards  the  least  depth  had  been  increased  to 
12Afeet  by  June  30.  In  the  old  channel,  run  in  two  courses,  the  least 
deith  was  14  feet  and  the  least  width  350  feet.  The  Woodbury  was 
woiking  for  a  straight  channel,  permitting  one  course  from  the  sea  to 
detp  water  inside  Baldhead  Point. 

Ti  1888,  by  dredging  50,420  cubic  yards,  the  least  depth  in  a  direct 
lineacrossthebar  was  increased  to  15  feet  for  the  full  width  of  200 
feel;  but  the  pilots  still  used  the  former  channel,  in  which  the  least 
«le|<h  was  14  feet  at  mean  low  water. 
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In  1889  (to  June  30)  22,686  cubic  yards  were  dredged  from  the  k; 
the  best  depth  was  on  the  direct  line  across  it,  on  which  the  least  d<^h 
was  15}  feet  (at  in^aa  low  water). 

In  1890,  52,307  cubic  yards  were  dredged  from  the  bar  and  17  fe€%i 
mean  low  water  could  be  carried  across  it;  at  the  outer  crest  the^ 
tance  between  the  18-foot  curves  was  but  200  feet  and  between  to^ 
20-foot  curves  but  400  feet.    The  report  adds : 

There  are  some  mner  shoals  about  3,000  feet  inside  the  bar  where  the  avaiUl* 
depth  does  not  exceed  17  feet.  These  yield  more  readily  to  the  work  of  the  Ifmi 
bury  than  the  shoal  at  the  oater  crest. 

In  1891, 54,716  cubic  yards  was  dredged  fi^m  the  bar,  and  at  its  one: 
crest  the  least  depth  with  a  cliannel  width  of  200  feet  was  18.1  feet  it 
mean  low  water),  but  at  the  inner  shoals,  3,000  feet  inside  the  bar.  It* 
available  depth  did  not  exceed  17  feet. 

In  1892  the  channel  on  the  outer  crest  had  maintained  its  depti  o; 
18.1  feet,  but  tbe  distance  between  the  20foot  contours  outside  audin 
side  the  crest  had  increased  to  750  feet;  the  deep-water  i>ocket  inftir 
the  bar  had  extended  inward  500  feet,  and  the  inner  shoals  moved  IXf' 
wise,  being  3,500  feet  inside  the  outer  bar;  the  Woodbury  drec^l 
46,599  cubic  yards  from  them,  sharpening  their  crests  and  straighka 
ing  the  channel  over  them,  but  the  depth  on  them  continued  17  feet^^ 
in  1891. 

During  the  fiscal  year  just  closed  in  55^  days'  work,  from  Deceniber, 
1892,  to  June  30, 1893,  the  Woodbury  dredged  from  the  inner  sheila 
27,060  cubic  yards,  but  did  no  dredging  on  the  outer  part  of  the  bar,  3Jti^ 
feet  farther  seaward,  across  which  the  channel  is,  as  it  was  in  June,  W^ 
750  feet  long  between  20  foot  contours  and  18.1  feet  deep  at  meaiilfr 
water.  For  500  feet  from  the  outer  crest  the  channel  is  140  feet  ir>l^ 
and  the  depth  is  17.7  feet  over  an  additional  width  of  60  feet.  Ati'*- 
inner  end  of  the  500  feet  the  width  abruptly  widens  to  500  feet,  inc'iw*^ 
ing  in  250  feet  to  a  depth  of  20  feet  and  in  a  farther  50  feet  to  a  d^^ 
of  22  feet.  On  the  inner  shoals,  notwithstanding  all  the  dredgiiigili^ 
weather  permitted  the  Woodbury  to  do  there  from  December  to  June  1. 
amounting  to  19,798  cubic  yards,  the  advance  into  the  channel  of  tbr 
shoal  on  its  easterly  side  induced  the  abandonment  of  the  channeloii 
the  latter  date,  and  the  adoption  of  another  and  more  favorable  ebn 
nel  about  140  feet  farther  west  and  in  direct  alignment  with  the  cliu 
nel  across  the  outer  part  of  the  bar.  The  least  depth  at  mean  liw 
water  in  this  channel  June  30  is  15.2  feet,  being  1.8  feet  less  thantbe 
least  depth  in  the  best  channel  through  these  inner  shoals  in  Jpe, 
1892,  wlien  it  was  17  feet;  but  the  total  length  of  dredging  (int«<» 
places)  is  only  100  feet  to  obtain  a  continuous  depth  of  16  feet,  and  i» 
three  places)  only  300  feet  (total)  to  obtain  a  continuous  depth  dl« 
feet.  It  is  therefore  expected  that  the  favorable  summer  seasoufor 
dredging  will  soon  permit  the  Woodbury  to  restore  the  depth  tiK 
feet.  Tlie  total  length  of  that  part  of  these  inner  shoals  wheretbe 
depth  is  less  than  18  feet  is  1,550  feet.  Hitherto  vessels  have  hai  to 
make  one  change  of  course  in  crossing  the  bar,  but  since  tbe  adoplVRi 
June  1,  of  the  new  channel  at  the  inner  shoals  there  is  but  one  cor^ 
straight  across  the  entire  bar  from  the  river  to  the  sea. 

From  July  until  December  the  Woodbury  had  to  be  withdrawn  iom 
the  inner  shoals  at  the  bar  to  contend  with  the  troublesome  shoaliu^at 
Snows  Marsh,  where  the  channel  depth  was  the  controlling  depth  be- 
tween the  port  of  Wilmington  and  the  sea.  Its  diminution  from  exUfn 
sive  and  persistent  shoaling  threatened  to  throttle  traffic  at  the  setfon 
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(if  the  year  when  the  largest  shipment  of  cotton  is  made  from  Wilming- 
tBD.  and  ships  of  deepest  draft  descend  the  rive^ .  By  dredging  sach  a 
drpth  was  maintained  that  several  vessels  of  1,800  to  1,932  tons  loaded 
««eb  with  9,000  to  9,710  bales  of  cotton^  and  drawing  16  feet  2  inches  to 
IT  feet  10  inches,  passed  down  the  river;  one,  the  Holyrood^  went  down 
fioffi  Wihningtoii  drawing  18  feet  3  inches,  and  after  taking  on  1,250 
npre  bales  of  cotton  at  ^athport  crossed  the  bar  drawing  20  feet  and 
JiKlies. 

The  Woodbury  was,  moreover,  laid  np  for  repairs  fifty-six  days  during 
tk  year,  and  the  usual  prevalence  of  stormy  weather  on  the  Atlantic 
<«!!it  during  the  winter,  together  with  more  than  the  usual  proportion 
<i(M>athwestcrly  winds,  which  blow  directly  into  the  mouth  of  the  river, 
fvther  cnrtiiiled  the  time  when  she  could  work  upon  the  bar. 

By  gradual  deterioration  the  Woodbury  is  becoming  year  by  year  less 
{^worthy  and  more  liable  to  be  driven  by  unfavorable  weather  from 
Iff  work  on  the  bar.  Owing  to  the  small  capacity,  50  cubic  yards,  of 
Iff  sand  bin  she  loses  much  time  on  the  way  between  the  bar  and  the 
<teping  ground.  The  work  of  the  ensuing  year  may  demonstrate 
uletber,  with  a  reasonable  expenditure  for  repairs,  she  can,  in  the  time 
imaally  that  the  weather  will  permit  her  to  work  on  the  bar,  obtain  and 
isintain  on  the  1,550  feet  of  channel  on  the  inner  shoals  the  depth  of 
1Ut*et  maintained  on  the  out^  bar  without  dredging  for  three  years 
\Ml,  or  whether  it  will  be  necessary  to  replace  her  with  another  vessel 
uiiiHiire  the  maintenance  of  an  adequate  channel  on  the  bar. 

To  provide  for  the  i)ossible  necessity  of  replacing  the  Woodbury  by 
aiew  vessel  and  of  constructing  regulating  works  at  Snows  Marsh 
aid  for  the  t*ompletion  of  the  dredged  channel  through  the  shoals  in 
tk  river  to  the  depth  of  18  feet  at  mean  low  water  and  width  of  270 
fat  it  is  especially  important  and  for  the  best  interests  of  the  iroprove- 
iKtit  that  the  full  amount  of  $400,000  be  appropriated  for  the  fiscal 
>iar  ending  June  30, 1895. 

It  appears  from  the  published  report  of  the  president  of  the  Wilming- 
t«  Produce  Exchange  for  the  calendar  year  1892  that  the  shipment 
o(ft»tton  from  Wilmington  was  163,510  bales  in  1892,  against  160,267 
l«le8  m  1891 ;  that  in  1891  the  receipts  of  cotton  decreased  at  New 
(Means  30  per  cent,  at  Savannah  24  per  cent,  at  Charleston  40  per 
cttt,  and  at  Norfolk  49  per  cent,,  while  it  increased  at  Wilmington  1^ 
I«oent;  t^at  the  receipts  of  spirits  of  turx>entine  were  57,536  casks 
iil892,  against  58,999  casks  in  1891;  of  rosin,  261,894  barrels  in  1892, 
a^Qst2M,520  barrels  in  1891;  of  tar,  67,142  barrels  in  1892,  against 
^'^  barrels  in  1891;  of  crude  turpentine,  14,855  barrels  in  1892, 
afMQst  13,924  barrels  in  1891 ;  and  that  29,026,414  feet  of  lumber  were 
exported  in  1892,  against  26,115,927  feet  in  1891. 

Poor  well-appointed  sawmills  are  now  building  at  Wilmington,  which 
iti^  said  will  have  a  total  capacity  of  240,000  feet  of  lumber  daily, 
^"kich  will  greatly  increase  the  output  of  lumber  from  this  port  to  be 
down  from  the  extensive  tracts  of  timber  land  accessible  from  the 
C^  Fear  Biver  and  its  branches. 

Details  regarding  the  location  of  dredging,  extent  and  location  of 
tke  deteriorating  parts  of  the  channel,  surveys,  and  repairs  to  and 
cttdition  of  plant  will  be  found  in  the  appended  report  of  Mr.  E.  D. 
^IVmipson,  assistant  engineer,  who  has  been  in  immediate  charge  of 
tk  improvement  during  the  year. 

lUtriTer  ii  in  the  coUection  district  of  Wilmington,  N.  0. 
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Money  itaiement, 

Jnly  1, 1892,  b»I»nce  unexpended fSfi,! 

Amount  appropriated  by  act  approved  July  13,1893 200,  i 

236,; 
June  30, 1803,  amount  expended  daring  Racal  year 58,: 

J nly  1, 1893,  balance  nnexpended 178,1 

Jnly  1,1893,  outstanding  liabilities $8,726.07 

July  1, 1893,  amount  covered  by  uncompleted  controcta 126, 278. 56 

Jnly  1,1893,  balance  available 43,  i 

{Anioant  (estimated)  required  for  completion  of  exist-  t  if  to  18  feet..      400,< 
ing  project j  if  to  20  feet..  1,130,1 
Amonnt  tbat  can  be  profitably  expended  in  fiscal  year  ending  June 
30,1895 100,1 
Submitted  in  compliance  with  reqnirementa  of  sections  3  of  river  and 
harbor  aat«  of  1866  and  imJ  and  of  auiidry  civil  act  of  Uarcli  3, 1893. 


W.  S.  Slanton,  Corpi  of  EngiHtert. 

October  to,  ISM,  *] 

Naine  ind  addnu  at  lilddcr. 

Price  per  oohl. 

For  work 

■tSnow* 
Hanb. 

Fo 

«ia 

i!S 

* 

l'.SaDfordEo«,JeriBj  City.  N.J. 

Awarded  to  bidder  No.  1,  C.  P.  E.  Burgwyn. 

There  is  $200,000  available  for  work  on  this  improvement. 

Proposate  invited  for  i^om  $125,000  to  $140,000  worth  of  work. 


bbport  of  mb.  k.  d.  thompson,  aeslbtamt  kkgtnzeb. 

Unitbd  States  Enoinebb  Office, 

Wilminglm,  N.  C,  June  SO,  1 

Uajor  :  I  have  the  honor  to  submit  the  following  report  of  operationa  for  V 

provHmeiit  of  the  Cape  Fear  River,  North  Carolina,  at  and  below  Wilminirton,] 

liscal  year  enilinK  June  30,  1893. 

On  July  1,  1892,  the  following  dredging  had  been   completAd,  the  depths 
dredged  channels  referring  to  mean  low  water: 

Length.    Depth. 


Loaility  ol  dredging. 


W ilm in glon  Shoal 

Alllg«Qr  Cnwli 

Bruniiwlck  Bl»et 

Lon  udBig  I)l>nd 

LlUluut 

Uld  Brunivlok  Cave 

Uidnlgbl 

Ruth  Point 

New  Snoir'*  Hanb  (tnltom  widlhl 

•fartUll;  ooiDpleled. 
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IVKar  obannel  had  been  dredged  to  a  depth  of  17  feet  and  width  varying  from 
10(> to  200  feet.    Ail  work  was  in  progress  Jnly  1, 1892. 

L«Ni)nQg  was  oontinoed  under  an  uncompleted  contract  (and supplementary  agree- 
mfi^  thereto)  with  P.  Sanford  Ross,  dated  December  24,  1890,  from  July  1  to  Sep- 
tenibr  7, 189:^  when  all  work  under  this  contract  was  completed.  Under  the  mam 
coiifeBct  30,912  eabic  yards  of  mud,  sand,  and  roots,  14  logs,  and  86  cypress  stumps 
wenrvmoTed  from  Brunswick  River  Shoal,  leaving  a  chanuel  through  the  shoal  5,133 
feet  bog,  74  feet  wide,  and  20  feet  deep,  and  a  partially  completed  channel  of  2,567 
fei'tlnigth,  37  feet  width,  and  20  feet  depth  at  low  water.  The  large  number  of 
At  nip  encountered  prevented  the  completion  of  the  74-foot  channel,  as  was  expected. 
Duiftge  was  placed  in  the  slough  at  mouth  of  Brunswick  River. 

I'llifr  the  supplementary  agreement  to  the  contract,  dated  May  16, 1892,  7,185 
« nba  ^ards  of  mud  and  sand  was  removed  from  Shoal  A,  in  the  lower  part  of 
N<' v!«oows  Marsh  Cut,  leaving  a  channel  entirely  through  the  shoal  of  80  feet  width, 
l.tVH  feet  length,  and  18  feet  depth  at  low  water.  This  dredging  was  done  on  the 
lit'tknt  of  tbe  channel  as  originally  dredged,  and  ended  at  the  lb-foot  contour  be 
low  aw  water,  on  the  south  side  of  the  shoal.  Dumpage  was  placed  in  the  angle  of 
ihettd  Snow's  Marsh  Cut 

Viirr  a  eon  tract  with  Mr.  C.  P.  E.  Burgwyn,  dated  November  3, 1892.  dredging 
<'f>tT«poced  March  10, 1893,  and  is  now  in  progress.  To  date  110,301  cubio  yards  of 
•AH 4 lad  mud  have  been  removed,  as  follows: 

I'sn  Brunswick  River  Shoal,  4,033  cubio  yards  of  material  from  1,467  linear  feet 
of  rttuis;  37  feet  wide,  leaving  a  completed  channel  through  the  shoal  of  6,600  feet 
in  lastb,  74  feet  width,  and  18  to  20  feet  depth  at  low  water. 

Fbb  Reaves  Point  Shoal,  26,748  cubic  yards  of  material,  leaving  a  completed 
rb:i»l  through  the  shoal  of  2,000  feet  length,  74  feet  width,  and  18  feet  depth  at 
lownter. 

Kbb  Midnight  Shoal,  79,520  enbio  yards  of  material  from  13,796  linear  feet  of  cut- 
f  iT>&37  feet  wide  and  18  feet  deep  at  low  water,  completing  a  channel  through  the 
^hoi  13,000  feet  long  and  37  feet  wide,  and  a  partial  channel  796  feet  long  and  74 
iVft  tide,  both  being  18  feet  deep  at  low  water. 

1  ^afksge  was  diaposed  of  as  follows :  That  from  Brunswick  River  Shoal  was  placed 
in  th«longh  at  mouth  of  Brunswick  River,  that  from  Reaves  Point  Shoal  m  the 
aii»!*<»f  Old  Snow*s  Marsh  Cut,  and  that  from  Midnight  Shoal  in  the  Old  Snow's 
MaiACot  on  ebb  tide  and  in  the  pocket  north  of  Fems's  Wharf  on  the  flood. 

W«fc  under  this  contract  should  have  commenced  December  10,  1892,  but  was 
del^idl  by  a  succession  of  disasters  involving  the  loss  of  4  dump  scows  while  towing 
fron  Norfolk,  Ya.,  to  Wilmington,  N.  C.  Only  1  of  those  scows  was  afterwards 
recii^wl. 

Th  following  is  a  summary  of  work  done  during  the  year  under  the  two  con- 
tract: 


irumirfekSirer... 

^fw^nr'a  March. 

EraimvkKiTer... 
I«-mv«piBial 

Ixdc^ 


Con  tractor. 


P.S.Bo«s   

...do 

aP.E.BargwyB.. 
>...do 


.do. 


Qnaatity 
excavated. 


0u,yd9. 

30,912 
7,185 
4,033 

26,748 

79,620 


BemoTod. 


Loga. 


14 


Stamps 
cypre«8. 


86 


Completed  channel. 


Length. 


{ 


Feet, 
5,133 
1,649 
6,700 
2,000 

13,000 
796 


Width. 


Feet. 

74 
80 
74 
74 
87 
74 


Depth. 


Feet. 
18 
18 
18-20 
18 
18 
18 


Th  dredges  employed  were  No.  7.  working  from  July  1  to  September  7,  1892,  and 
tte  (knmted^ee  working  from  March  10  to  June  30,  1893. 

Thriaetion  dredge  Woodbury  has  been  employed  continuously  during  the  year, 
"tceyi  when  undergoing  repairs,  in  dredging  in  the  Baldhead  Chanuel  across  the 
MLT  aN]  in  the  New  Snows  Marsh  Channel. 


KNGOa^ 


-90 
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The  following  statement  shows  the  number  of  days  worked  and  the  matcfn: 

dreilged  by  this  boat  during  the  year : 


Konth. 


July 

August — 
September 

October 

November 
December. 


Jannary . 
February 
Maroh... 

April 

May 

June 


Total 


1892. 


1803. 


Dredging  done  andnumber  of  dayi 
dredged. 


Bar. 


Day*. 


6 


8 
3 

«4 
10 

8 

U 


55^ 


Cu  yds. 


2,294 


8,629 
017 
3,400 
5,279 
4,379 
7,2G2 


27,060 


&iow*i  Marah. 


JOays. 
23 
23 
23 
22 
3 
U 


11 
18 

IH 
11 

12 
8 


180i 


€Si.yd*. 
9,439 
0,883 
9,499 
8,889 
965 
8.451 


8,865 
6,859 
7,390 
5,883 
7,030 
3,^1 


74,931 


TotaL 


23 
23 
23 
2S 

3 
» 


19 
21 
22 
21 
2C 
23 


Ctt.fi 
UK 


UiT. 
life 


lUS. 


The  boat  was  laid  up  for  repairs  from  October  4  to  November  8,  daring  wkkh 
time  the  machinery  was  thoroughly  overhauled  and  general  repairs  made  to  tk^ 
hull  and  house. 

The  cost  of  operating  thedredge^  including  all  repairs,  has  been  $11,456.57,  <rit 
the  rate  of  11.23  cents  per  yard  of  material  excavated. 

The  actual  cost  of  maintaining  the  dredge,  including  superintendence,  deterion- 
tion,  etc.,  was  $12,722.99,  or  at  the  rate  of  l2i  cents  per  yard. 

The  work  done  has  been  the  maintenance  of  that  part  of  the  channel  dredgd  :* 
previous  years  from  Baldhead  to  the  ooean  crossing  the  Gunboat  ShoaU.  lb 
channel  was  originally  dredged  to  a  width  of  200  feet  and  depth  of  17  feet  at  k* 
water.  In  New  Snow's  Marsh  Cut  the  channel^  dredged  across  Shoal  A  in  the  lot^ 
part  of  the  out  during  June  and  July,  1892,  was  redredged  during  the  vear.  Sertr 
weather  and  southeasterly  winds  interfered  greatly  witn  the  work  on  the  bar  diuinr 
the  winter  months. 

Examinations  and  surveys  were  made  during  the  year  of  all  the  dredged  ohanarlt. 
of  the  bar,  the  Baldhead  beaches,  the  '^Swashes,"  the  Snow's  Marsh  Shoals,  the  itri* 
in  front  of  Wilmington  with  a  view  to  the  establishment  of  harbor  lines,  and  ofk 
dam. 

All  rangd  piles  bent  or  out  down  by  the  ice  of  last  winter  have  been  renewed  ad 
a  rigid  basis  for  maps  maintained  by  rebuilding  all  decayed  triangnlation  statica 

The  dredged  channels  in  the  river  above  Big  Island  are  deeper  than  when  Itsi 
dredged,  and  all  others  are  mainiialning  the  dimensions  to  which  they  were  oain- 
nally  dug,  except  as  follows: 

At  Lilliput  Shoal  the  shoaling  reported  last  year  still  continues.  Just  belowAc 
angle  for  a  distance  of  500  feet  the  minimum  channel  depth  is  15  feet.  At  l,65()lrt 
below  the  angle  another  shoal  650  feet  long  has  formed  entirely  across  the  cnt,4ic 
minimum  channel  depth  on  which  is  14  feet  only ;  everywhere  else  the  out  is  My 
16  feet  deep  for  a  width  of  270  feet.  The  entire  out  wiu  be  dredged  to  a  widtl  «f 
100  feet  and  depth  of  18  feet  under  the  present  contract. 

At  Midnight  Shoal,  previous  to  the  present  dredging,  the  shoal  on  the  east  si(feof 
the  out  at  and  below  tne  angle  had  scoured  so  that  the  minimum  channel  depth b<l 
increased  to  16  feet.  The  shoaling  in  the  upper  reach  had  increased  so  that  at  ai^*- 
tance  of  1,600  feet  above  the  angle  a  shoal  2,200  feet  long  extended  entirely  asvw 
the  cut  with  a  minimum  depth  of  15  feet.  At  the  northern  end  of  the  upper  re.iA  a 
slight  shoaling  had  also  occurred  for  a  distance  of  3,500  feet,  making  it  necessMiift') 
extend  the  line  of  dredging  that  distance  up  stream.  The  length  of  cut  bet«rn 
the  18-foot  contours  below  low  water  was,  therefore,  13,000  feet.  The  materiilof 
which  this  shoal  is  composed  is  a  very  soft  mud.  In  1889  in  the  vicinity  oflh^ 
angle  the  cut  was  redredged  for  a  distance  of  about  2,200  feet  to  16  feet  deftly 
100,000  yards  beinjBf  removed  at  the  time.    The  original  cut  was  dug  in  1883. 

Some  deterioration  is  to  be  expected  in  channels  dredged  in  such  a  wide  tit^i 
estuaiy  as  the  lower  Cape  Fear  River,  and  that  which  has  occurred  is,  in  realty, 
much  less  than  might  reasonably  have  been  looked  for  in  'the  10  years  that  )t^^ 
elapsed  since  the  channel  was  originally  dug. 

At  New  Snow's  Marsh  the  two  snoals  A  and  B  formed  in  the  out  during  last  j^^ 
have  continued  to  give  trouble.    The  cut  dredged  across  shoal  A  to  a  width  dfbO 
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id  depth  of  18  feet  had,  ia  April,  1893,  fltled  ap  so  that,  at  that  time,  the  least 
in  the  channel  in  the  vicinity  of  the  shoal  for  1,000  feet  iraa  14.6  feet.  At 
t  the  shoal  is  1,400  feet  lone  and  the  least  depth  is  11.2  feet  far  a  width  of  100 
At  Shoal  B.  the  available  channel  width  with  the  16  teet  depth  ia  now,  as  last 

00  feet,  The  snrveys  show  only  a  alight  increase  in  this  ahoal  during  the 
The  depths  in  other  pait«  of  the  cut  seem  to  he  well  maiotainiugthemaolvea. 
f  the  work  of  the  Woodbury  in  the  cut  haa  been  on  Shoal  A.  The  results  of 
id  previous  yeara'  work  [ndioate  that  dredging  at  this  locality  under  the  pres- 
iiditiona  nill  alford  only  temporary  relief,  and  that  other  means  will  beneoes- 

1  connnctiou  with  this  dredging  to  secure  a  permAuent  channel.  The  river 
and  liplnw  the  shoal  is  narrow  nnd  deep,  and  at  the  shoal  spreads  out  to  a 
of  8,500  feet,  2,800  feet  wider  than  ioimediately  above  it.  Current  obaerva- 
iDd  surveys  were  made  during  May,  prelintinary  t«  aubrntttinir  a  project  for 
nstrnction  of  oontraction  worlcs  at  this  shoal.  Such  works  are,  in  my  opinion, 
ary  for  the  prosurvatioii  of  a  channel  depth  of  18  feet  from  the  bar  1«  Wil- 
m,  and  an  estimate  of  their  cost  is  submitted  later  in  this  report, 
condition  of  the  bnr  is  not  as  favorable  as  at  this  time  last  year.  The  Gnnboat 
or  inner  ahoala,  3,500  feet  inside  the  onter  bar  are  gradually  working  in  a 
rest  direction  directly  across  the  Baldhead  dredged  channel  with  the  result 
I  AprU  there  was  in  a  channel  around  the  shoafa  to  westward  H  feet  more 
than  in  the  Woodbury  channel  directly  across  them.  This  ia  undonbtedly 
the  very  aevere  aouth easterly  storms  and  winds  of  last  winter,  which,  ditrine 
nuths  of  December,  January,  February,  nnd  March  only  allowed  the  Wood- 
I  work  on  the  bar  27)  days,  diirlnK  which  time  13,125  cubic  yards  of  sand 
liedged.  The  operations  of  the  Woortbury  have  nndonbtedly  retarded,  in  a 
legree,  the  progress  of  the  shoal  and  thus  kept  the  westward  channels  open. 
rve;  of  the  bar  made  in  May,  1893,  showed  its  condition  to  be  as  follows:  The 
:1  ou  the  outer  crest  or  bar  proper  has  maintained  its  depth  of  18.2'.  The 
ce  from  the  20-foot  curve  outside  to  the  20-foot  curve  inside  is  as  lost  year,  750 
This  part  of  the  bar,  therefore,  shows  no  change,  and  no  work  has  been  done 
luring  the  year.  The  inner  or  Gunboat  Shoals,  commencing  3,500  feet  inside 
ter  bar  and  extending  2,000  feet  to  deep  water  inside,  carry  a  least  depth  of 

The  total  distance  over  these  shoals,  ou  which  the  depth  is  less  than  18  feet, 
D  feet;  the  distance  over  the  same  shoals  on  which  the  depth  is  less  than  16 

100  feet  only,  and  tbia  distance  ia  compoaed  of  two  short  shoals,  each  50  feet 

)n  which  the  niininium  depth  ia  aa  stated,  15.2'.    These  shoals  are  non'  being 

id  at  every  favorable  opportunity.     TBe  depths  above  uiven  are  all  for  low 

The  avornge  rise  of  the  tide  on  the  bar  is  4)  feet,  and  at  times  has  exceeded 

The  shoaling  411  the  Woodbnry  channel  has  continued  to  such  an  extent  that 

decided  in  Juue  to  change  the  line  of  dredging  to  a  different  channel,  the  - 
in  of  which  is  shown  on  the  map  of  the  bar  accompanying  this  report.     The 

of  the  old  gunboat  mentioned  in  last  years'  report  Us  obstructing  the  channel 

May  and  June  removed. 

.  wreck  haa  in  past  years  been  a  serioas  shoal-forming  cause,  and  it  ia  expect«d 
«  removal  will  affect  very  favorably  the  proseoulion  of  future  bar  work, 
hange  has  been  observed  in  the  good  condition  of  the  dam.  The  area  between 
the  beach  continues  gradually  to  shoal.  The  main  swash  at  Gold  Leaf  has 
led  from  a~  width  of  1,790  feet  in  1890  to  665  feet  in  1893  at  high  water.  New 
wash  and  the  north  swash  remain  about  as  last  year,  except  that  the  onter 
t  New  Inlet  has  widened  and  extended  itself  seaward  and  acrnaa  the  inlet  fully 
it,  BO  that  from  the  ocean  the  beach  line  ajipears  continnona. 
naterial  changes  have  occurred  in  the  ahore  lines  of  Zekes  Island  and  Federal 


laldhead  the  accretions  of  last  year  still  continue;  at  Oah  Island  slight  erosion 
ken  place  opposite  Fort  Caswell,  on  the  river  side,  with  accretions  on  the  sea 

plant  belonging  to  the  improvement  is  hardly  in  fair  condition.  The  Woodbnrg 
lite  thoronghly  overhauled,  as  regards  machinery,  in  October  and  November 
!.  The  hull  continues  to  get  gradually  worse  and  is  now  in  such  condition  that 
leavy  aea  awell  the  boat  can  not  work.  An  examination  of  the  hull  made  on 
,  1893,  showed  that  to  thoroughly  repair  it  would  cost  between  $3,000  and 
and  might  coat  more.  The  boat  was  purchaaed  by  the  United  States  in  tS73. 
proposed  dikes  at  Snow's  Marsh  render  auction  dredging  there  unnecessary  in 
ar  future,  then  the  most  economical  and  cit'ective  bar  work  would  be  attained 
inch  larger  boat,  as  has  been  heretofore  recommended  for  this  improvement, 
ear  or  two  at  the  most  the  boat,  unless  thoroughly  repaired,  will  bo  unfit  for 
)rk  except  when  the  aea  ia  very  smooth.  The  Eatlon  Las  been  in  use  during 
ar..  The  boat  was  laid  up  from  Uecember  16  to  February  15,  during  which 
lew  tegs  were  put  on  the  boilia,  thirt.v-foiir  new  timbers  placed  tinder  the 
,  and  new  center  keelsons  put  in.  The  boat  is  now  in  constant  use  for  aurveya 
ispection  trips. 
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The  launch  Oklahoma  was  transferred  to  Sapt.  Schuster  in  March. 
engine  and  boiler  were  put  on  the  pile  driver  in  October  and  the  boat 
piles  by  steam,  a  decided  improvement  over  the  old  hand  machine.  O 
plant  the  coal  and  water  scow  and  one  100-ton  deck  scow  are  in  fair  001 
drag  scow  and  six  deck  scows  are  in  ordinary  condition ;  the  hoister  and 
were  condemned  dnring  the  year.  The  wharf  at  Southport  is  in  good] 
Island  Wharf  will  probably  soon  have  to  be  abandoned  unless  extensively 
The  only  notable  addition  to  plant  dnring  the  year  is  the  14 -foot  Halladaj 
and  storage  tank  of  5,000  gallons  capacity  recently  erected  on  the  United! 
ervation  at  Southport  for  supplying  the  Woodbury  with  fresh  water. 

The  plant  is  valued  at  $19,939.89. 

The  work  remaining  to  be  done  July  1,  1893,  to  secure  and  maintain  a 
270  feet  width  and  18  feet  depth  at  mean  low  water  from  Wilmington  to^ 
and  its  cost  at  present  rate  01  appropriation  is  estimated  as  follows: 

First.  Contract  dredging. 


Kame  of  Bhoal. 


Alligator  Creek 

BruDSwick  Siver 

Logs  and  Big  Island 

Keg  Island  (extension  of  LiUiput)  •. 

LilBpttt 

Old  Brunswick  Cove 

M  idnigh  t 

Heaves  Point 

New  Snow's  Harsh 


Total 


Length  of 
channel. 


8,860 

8,600 

11.000 

8,:^ 

13,100 
2,800 

13,000 
2,000 

11,300 


71,360 


Contract  dredging,  2,816,0^  yards,  at  15  cents 

Second.  Snction  dredging  Dv  United  States  plant  on  bar  and  in  Snows  Marsh : 

Original  cost  of  one  new  suction  dredge 848,000 

Operating  suction  dredge  nine  years,  at  $25,000 

Third.  Contraction  works  at  Snows  Marsh: 
18,000  linear  feet  of  brush  and  pile  dike,  at  84 


\M' 


\55 


Add  25  per  cent  for  superintendence,  contingencies,  etc f  v^l     ^1^ 


Deduct  amount  available  for  dredging  under  present  oontract. 


't.e 


»V5 


Balanoe. 


The  price  of  dredging  is  based  on  its  probably  increased  cost  nnder  fiitnre 
priations  due  to  the  nature  of  the  work;  the  proposed  dikes,  training  walls,  ei 
pile  and  brush  structures  similar  to  those  successfully  used  on  James  River,  Vi^ 
where  they  were  put  in  by  contract  at  $3.47  per  linear  foot.    The  need  for 
powerful  snction  dredge  to  be  owned  and  operated  by  the  United  States 
maintenance  and  deepening  of  channels  already  dredged,  especially  on  the 
very  urgent.    The  next  appropriation  can  be  best  expended  in  the  purchase 
a  dredge  and  in  the  construction  of  the  Snows  Marsh  dike. 

Appended  to  this  report  is  a  tabulated  statement,  giving  names  and  tonnage j 
steamers  plying  on  the  Cape  Fear  River,  North  Carolina,  or  regularly  enteri 
port  of  Wilmington.  | 

The  expenditures  of  the  year  have  been — 

For  dredging  in  river ^>9 

For  work  on  the  bar 3,9 


'H    t3! 


Total 48,  (k 

As  follows :  I 

For  construction  and  general  repair  of  plant $1,49ZJ 

For  care  of  property 1, 941^" 

For  general  superintendence 5, 62fti 

For  detailed  surveys 2,9774 

For  contract  work 25, 077i 

For  other  general  work 11,4264 


Total 48,546 

Cost  of  contract  dredging  per  yard,  all  expenses ; 

By  Ross , 

By  Burgwyn 

Cost  of  dredging  per  yard  by  United  States  suction  dredge  fToodfrury... 
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At  the  date  of  this  report  thbre  is  a  coDtinnons  channel  of  18  to  20  feet  depth  with 
width  varying  from  270  to  74  feet  from  Wilmington  7  miles  down  to  Logs  and  Big 
Island  Shoal;  thence  16  feet  depth  and  270  feet  width  4^  miles  to  Lillipnt  Angle; 
thence  for  one-half  mile  the  minimnm  depth  is  14  feet  for  a  width  of  270  feet ;  thence 
8  miles  to  New  Snow's  Marsh  Cut  16  to  18  feet  depth  with  width  varying  from  37  to 
270  feet ;  thence  16  feet  depth,  with  a  width  varying  from  100  to  233  feet,  9  miles  to  the 
ocean  bar,  excepting  1,400  feet  in  length  at  Shoal  A,  in  New  Snow's  Marsh  Cut,  where 
the  depth  is  14.2  feet  in  a  channel  100  feet  wide;  and  thence  a  least  depth  to  sea  of 
16  feet  in  a  channel  varying  from  100  to  1,000  feet  in  width,  excepting  on  two  short 
slioals,  aggregatiDg  100  feet  in  length  where  the  least  depth  is,  June  30,  15.2  feet. 

The  funds  on  hand  are  sufficient  to  dredge  a  continuous  channel  18  feet  deep  and 
of  a  width  varying  from  75  to  100  feet  from  Wilmington  to  the  bar  by  July  1, 1894. 

The  deepest  laden  vessel  passing  down  the  river  to  the  ocean  during  the  year  was 
tbe  steamship  Holyrood,  1,777  tons,  its  draft  being  13  feet  3  inches  from  Wilmington 
to  Sonthport,  and  thence  to  sea  20  feet  2  inches. 

Messrs.O.  B.  Fulford  and  Frank  D.  Perry,  inspectors,  Capt.  J.  W.  Woodside, 
Robert  C.  Merritt,  and  Miss  Florence  Willis  have  had  charge,  respectively,  of  dredg- 
ing operations,  the  Woodbury,  surveys,  and  the  clerical  work.  All  have  rendered 
very  efficient  service. 

Very  respectfuUy,  your  obedient  servant, 

E.  D.  Thompson, 
U.  S.  Aaaiatant  Engineer. 

Mig.  W.  S.  Stanton, 

Cor;p8  of  Engineers,  TJ,  8,  A^ 
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List  of  steam  vessels  plying  on  Cape  Fear  River,  N,  C,  at  and  below  Wilmington,  or  regu- 
larly entering  Ute  port  of  Wilmington,  N.  C,  during  the  fiscal  year  ending  June  30, 
189S, 


"Suab  of  veueL 


BlaDche 

Alexander  Jones 

Italian 

ComptoB 

Maritt , 

LawTQDce 

CharlMKillam.. 

Paatime 

Imperial 

C.  f*.  D 

F.  andF , 

Wilmin^n 

Passport , 

Clarence 

Navaaaa 

Ida  l^ioalae 

Pender 

W.  T.Daggett... 

Lisbon 

A.  P.  Hurt 

Cape  Fear 

1>.  Mnrohiaon 

Pawnee 

Croataa 

Pet  -• 

Messenger 

Elk 

Lizzie  L 

KmilyGleavee... 


Ket 
tonnage. 


47.12 

09.37 

29.37 

53.94 

13.36 

10.54 

6.66 

14.14 

17.14 

4.00 

9.10 

110.09 

42.83 

38.65 

8.00 

4.00 

14.03 

50.57 

66.04 

140. 11 

156.32 

140.72 

858.94 
827.26 

5.00 
7.34 
14.07 
4.00 
4.00 


Ports  between  which  they  ply  and  number  of  round  trips  made. 


Harbor  and  sea  towing. 
Do. 
Do. 

Harbor  towing. 
Do. 

Harbor  towing  to  October,  1893. 
Do. 

Pleasure  boat. 

Harbor  towing. 
Do. 
Do. 

1  daily  trip  to  Southport,  8  months;  8  daily  trips  to  Carolina 
Beach,  4  months. 

1  daily  trip  to  Southport,  3  months;  1  daily  trip  to  Carolina  Beach, 
8  months. 

1  daily  trip  to  Southport,  2  months. 

Harbor  towing,  8  months. 

Pleasure  boat. 

Irregular  trips  up  Northeast  River  and  harbor  towing. 

Semiweekly  trips  to  Point  Caswell  to  November,  1892. 

Semi  weekly  trips  to  Clear  Run. 

Regular  steamers  between  Wilrainffton  and  Fayetteyllle,  N*.  C. ; 
4  trips  per  week  each  way  to  April,  1893 ;  since  then  2  round  trips 
per  week. 

[New  York  and  Wilmington  South  Carolina  Co. ;  1  trip  per  week 
between  New  York  and  Georgetown,  S.  C.,  touching  at  Wil- 
mington, N.  C. 

Harbor  towing. 

Pleasure  boat. 

Semiweekly  trips  to  Town  Creek. 

Pleasure  boat. 

Harbor  towing. 
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At  the  dAte  of  this  report  there  is  a  continuous  channel  of  18  to  20  feet  depth  with 
vv  itith  varying  from  270  to  74  feet  from  Wilmington  7  miles  down  to  Logs  and  Big 
l-land  Shoal;  thence  16  feet  depth  and  270  feet  width  4^  miles  to  Lillipnt  Angle; 
r  lift-orc  for  one-half  mile  the  minininm  depth  is  14  feet  for  a  width  of  270  feet;  thence 
f4  iiiil«e  to  New  Snow's  Marsh  Cut  16  to  18  feet  depth  with  width  varying  from  37  to 
'J70  feet ;  thence  16  feet  depth,  with  a  width  varying  from  100  to  233  feet,  9  miles  to  the 
[»ovaa  har,  excepting  1,400  feet  in  leneth  at  Shoal  A,  In  New  Snow's  Marsh  Cat,  where 
I  lit*  drpth  is  14.2  feet  in  a  channel  100  feet  wide;  and  thence  a  least  depth  to  sea  of 
It;  feet  in  a  channel  varying  from  100  to  1,000  feet  in  width,  excepting  on  two  short 
k1i  «»«]«,  agigregatiog  100  feet  in  length  where  the  least  depth  is,  June  ^,  15.2  feet. 

'i*^  funda  on  hand  are  sufficient  to  dredge  a  continuous  channel  18  leet  deep  and 

of  a  width  varying  from  75  to  100  feet  from  Wilmington  to  the  har  by  July  1, 1894. 

'J\t  deepest  laden  vessel  passing  down  the  river  to  the  ocean  during  the  year  was 

tbe  •t«amBfaip  Eolyrood,  1,777  tons,  its  draft  being  13  feet  3  inches  from  Wilmington 

to  Sevthport,  and  thence  to  sea  20  feet  2  inches. 

MflMca.  O.  B.  Fnlford  and  Frank  D.  Perry,  inspectors,  Capt.  J.  W.  Woodside, 
Kottsfft  C.  Merritt,  and  Miss  Florence  Willis  have  had  charge,  respectively,  of  dredg- 
in^:;  tperations,  the  Woodbury f  surveys,  and  the  clerical  work.  All  have  rendered 
very  efficient  service. 

Very  reapectfolly,  your  obedient  servant, 

E.  D.  Thompson, 
v.  S.  Antiatant  Engineor. 
M^i,  W.  8.  Stakton, 

Citrpo  ^  Engineers,  U.  8,  A, 


COMMERCIAL  STATISTICS. 


Littt  •/  tUum  re9$€h  plying  on  Cape  Fear  River,  N.  C,  at  and  hehw  Wilmingtonf  or  regu- 
iariy  emiering  ike  port  of  Wilmington,  N.  C,  darta^  the  fiscal  year  ending  June  SO, 


JS3i, 


Tf^of  v»M<L 

Ket 

tonna^. 

BlADCfe     

47.12 

AlexJi^r  JoBM 

ItaliJML 

SO.  87 
29.37 

<  's^mmm 

53.04 

Uati*. 

13.36 

10.54 

rh.&rl»  KalliB 

pAAttev 

0.06 

14.14 

Impnal 

17.14 

C.  F   D 

4.00 

F.  aa4F 

0.10 

Wilnriift^B 

110.00 

42. 8S 

aareMt 

88.05 
8.00 

14*  I^^IM 

4.00 

FflKlV 

14.03 

TT ,  T  I^Bcrrtt     

60.57 

U>«tM«  .."TT 

66.04 

A    P.  Bart 

140.11 

Cape  Vcar 

166.32 

b.  MmUMm 

140.72 

Pawim 

858.04 

«  rHrAtWi 

827.26 

Ivt   / 

6.00 

UrMCMcr 

f!k  .  .T^ 

7.34 
14.07 

I  xfsi«L..... .......... 

4.00 

fjuiljGktKTtm 

4.00 

Ports  between  which  th^  ply  and  nmnber  of  round  trips  made. 


Harbor  and  sea  towine. 
Do. 
Do. 

Harbor  towins. 
Do. 

Harbor  towing  to  October,  1892. 
Do. 

Pleasnre  boat. 

Harbor  towing. 
Do. 
Do. 

1  daily  trip  to  Sonthport,  8  months;  8  daily  trips  to  Carolina 
Beaob,  4  months. 

1  daily  trip  to  Soathport,  3  months;  1  daily  trip  to  Carolina  Beach, 
8  months. 

1  daily  trip  to  Soathport,  2  montha. 

Harbor  towing,  8  months. 

Pleasore  boat. 

Irregnlar  trips  up  Kortheast  River  and  harbor  towing. 

Semi  weekly  trips  to  Point  Caswell  to  November,  1802. 

Semi  weekly  trips  to  Clear  Run. 

Regular  steamers  between  Wilmington  and  Favetteville,  K.  C; 
4  trips  per  week  each  way  to  Apri^  1893 ;  since  then2  ronnd  trips 
per  week. 

[New  York  and  Wilmington  South  Carolina  Co. ;  1  trip  per  week 
between  New  York  and  Georgetown,  8.  C^  tooclung  at  Wil- 
mington, N.  C. 

Harbor  towing. 

Pleasure  boat. 

Semiweekly  trips  to  Town  Creek. 

Pleoanre  boat. 

Harbor  towing. 
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To«»a^e  of  veneh  of  100  tans  and  over  for  year  ending  Deoemher  SI,  189S, 


TMMla. 

J*oreigii. 

American. 

Total. 

No. 
22 
65 
11 
11 

Tont. 

33,409 

30,900 

2,750 

1,520 

No. 
53 

Tons. 
44,293 

No. 
75 
65 
16 

138 

TmiM. 
71,702 
80,900 

Ilarte      

llri^ 

5 

127 

1,538 
38,169 

4,288 

ii  ti^iii    

89,689 

TvUl 

109 

68,579 

185 

84,000 

294 

152,579 

.  ~No  rsoord  is  kept  of  refttelfl  of  leM  than  80  tons* 

/TuftMoei,  eiearaneet,  and  vesaeU  documented  for  yeare  ending  December  SI,  1891  and  1S9S, 

[From  cuatom-hoiiae  records.] 


1891. 

1892. 

132 
191 

*124 
*82 

107 

CnraacM i 

162 

Anmja: 

*105 

ftMiaiiTniii * !'!* ' !'""*! 

*70 

'***'"*"""" "  ••***•••••••■■•  •■■• 

T«tal t » 

529 

444 

« 

Veaab  doeaaaeiitcd : 

23 

Iinllwimt,  Twiwflii 

10 

titratra oTtiT 2o tona    --■, t ,-.,,»,., ,.-^-. ,,.-..»,,-.» ,---r ' 

28 

'r~Tinra  ^w4*t '^ tona ....... 

26 

Tslal       X     *^    x4       .          XI             .....           ..    X  I           ... 

66 

87 

to 
not 


flgnrca  are  complete  aa  regards  foreisli  vessels  only.  Vessels  arriving  from  and  departing 
porta  are  not  compelled  to  enter  and  clear;  therefore  the  number  as  above  reported  doee 
ul  dmaeatic  Tesaeis, 


AUfhaabaiTe  reaaela  are  of  100  to&a  a&d  orel^. 


Cotkm 


loaded  ed  ike  port  cf  WilminghHi  2f.  C*,  during  the  year  ending  JDecemher 

31, 180$. 

[Famished  by  Messrs.  Alek.  Bpnuit  &  Son.] 


of 


fWrlb. 


Tonnage.    ^% 


1,083 
t058 

880 
1.204 
1,888 
1,567 
1,803 
1,926 
1,828 
1,832 

037 
1,529 
1,777 
1.703 
1,767 
1,313 
1,686 


loaded. 


Ft.  In. 

16  9 

16  10 

16  7 

17  3 
17  10 
16  2 


16 
16 
17 
17 
15 


5 
9 
2 
5 
5 


15    11 
18      3 


Ko.or 
bales. 


4. 
6, 
*, 
6, 
». 

9. 

ft, 
4, 
7, 
5, 
7, 
8, 
«. 
8, 


700 
338 
000 
750 
600 
150 
000 
000 
180 
710 
400 
562 
450 
781 
921 
060 
664 


I 


122,266 


Remarks. 


Loaded  by  Alex.  Spiunt  &  Son. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 
Loaded  by  Heath  Cotton  Ca 

Do. 

Do. 

Do. 


*  Thb  steaoMr  cane  into  Wilmington  from  Tampa,  Fla.,  -with  1,700  tons  phosphate  rock ;  was 
loadsi  at  tlie  wharvea  of  Meaars.  Alex.  Spnint  &  Son  with  4,200  bales  of  cotton  on  top  of  the  phos- 
phate, pattfaiglier  down  to  a  draft  of  18  feet  and  8  inchea.  The  vessel  was  then  carried  to  Southport, 
tbartkadad  with  1,250  additional  iNsles,  completing  her  cotton  cargo  of  5,450  bales,  after  which  the 
•traantook  on  445  tona  of  coal  and  proceeded  to  sea,  paasing  over  the  bar  with  a  draft  of  20  feet  8 
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Freight  transported. 


Calendar  year  ending  Deo.  31— 


1869 
1889 
1890 
1891 


Tona 


220, « 
325.  S 
346,8 
3U.3 


Cape  Fear  below  Wilmington. 


APPROPRIATED. 


Date. 


Mar.   2,1829,  to  July  22, 1854 «. 


July 
Mar. 
June 
Mar. 
June 
Har. 
Aug. 
June 
Mar. 
June 
Har. 

July 
Aug. 
Aug. 
Sent. 
July 


11, 
8, 

10, 
8, 

23, 
3, 

14, 

18, 
8, 

14. 
8, 
2, 
6, 

6, 
11. 
19. 
18, 


1870 

1871 

1872 

1873 

1874 

1875 

1876 

1878 

1879 

1880 

1881. 

1882 

1884 

1886 

1888 

1890 

1892 


Amount. 


$100,000 
75.000 
100,000 
100,000 
150,000 
150,000 
132,500 

ieo.000 

100,000 
70,000 
140,000 
225.000 
200*000 
157,500 
245,000 
170, 00(« 
200,000 


Aggregate 


*|3C3,228JI 


100, 000 i 
175.  OOO.ff 

275,  ooa* 
s75.ooa» 

525,000.9 

675.000.1 

807,500.9 

967,5001 

1,  067.500.9 

1,137.500  9 

1,277.5009 

1,502,500.9 

1,702,500.9 

1.860,000.9 

Z105,000« 

2.275.000.9 

2,475.000  9 


*-Balanoe  of  $3,728.07  turned  over  to  surplua  Amd. 


EXPENDED. 


To  June  30— 

182910  1858 •« $359,500.86 

1871 102.514.18 

1872 177,950.67 

1873 284,063.82 

1874 377,048.45 

1875 463,712.57 

1876 652,277.28 

1877 719.567.75 

1878 806,941.76 

1879 938,408.82 

1880 1,042,390.55 

1881 1,131,940.68 


To  June  30— 

1882 $1,214,4695 

1883 1.334,107.9 

1884 1.473,102.9 

1885.. 1.632.3589 

1886 l,697.601.a 

1887 1.773,946.9 

1888 1,851.036.1 

1889 1.903,»-J4.< 

1890 2.093.8851 

1891 2.159,534J 

1892 2,258.609J 


L   20. 


IMPROVEMENT  OF  LOCKWOODS  FOLLY  RIVER,  NORTH  CAROLINA. 

The  depth  on  the  ocean  bar  is  changeable,  but  at  ordinary  tides  i 
usually  about  4  feet  at  low  and  8  feet  at  high  water.  These  deptli 
can  be  carried  at  those  stages  1^  miles  up  the  channel  until  the  rivf 
spreads  to  one-half  to  three-fourths  of  a  mile  in  width  over  mud  flal 
interspersed  with  beds  of  oyster  rock,  over  which  for  fully  IJ  milas  tk 
channel  depth  averages  less  than  1  foot  at  low  water.  From  these  fiati 
over  which  vessels  cau  carry  3J  feet  at  ordinary  high  water,  they  caa 
carry,  excei)t  for  300  feet  at  Dixons  Landing,  5  feet  at  low  water  up  to 
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ii^ek woods  Folly  Bridge,  where  there  are  a  few  houses,  about  25  mUes 
Uy  river  and  8  miles  by  land  from  the  sea. 

The  project  was  adopted  in  1887  to  dredge  a  ehannel  100  feet  wide 
avd  7  feet  deep  at  low  water  through  the  flats,  at  an  estiniated  cost  of 
f«),0OO. 

More  accurate  surveys  showed  a  considerable  increase  in  the  length 
i>f  the  cut  through  the  fiats  (to  8,430  feet)  and  the  necessity  of  dredg- 
intfor  300  feet  near  Bixons  Landing,  where  the  depth  is  only  3^  feet 
at  low  water.  With  this  increase,  and  after  experience  of  the  diflBculty 
in  getting  a  dredge  to  the  site,  the  iinal  cost  is  estimated  at  $05,000. 

To  June  30, 1893,  $8,000  have  been  appropriated  and  $4,975.14  ex- 
p<»ded,  and  a  cut  2,530  feet  long,  40  feet  wide,  and  5  feet  deep  at  low 
waier  has  been  dredged. 

The  amount  ($3,000)  appropriated  July  13, 1892,  being  too  small  to 
enable  a  contract  for  dredging  to  be  made  at  an  advantageous  price, 
t  lie  Secretary  of  War,  August  4, 1892,  authorized  it  to  be  withheld  from 
exfeoditure  for  the  present,  and  no  work  has  been  done  during  the 
fisal  year  ending  June  30, 1893. 

Ike  three  small  vessels  to  which  the  traffic  on  the  riv^  now  gives 
eiiployiuent  could  easily  pass  through  a  chnnnel  40  feet  wide  and  5 
fendeep  at  low  water,  which  could  be  di*edged  at  an  estimated  (Tost  of 
$31,000. 

Ibe  quantity  of  naval  stores  formerly  shipped  down  the  river  has 
grtttiy  diminished  from  the  depletion  of  the  long-leaf  pine.  The  traffic 
of  iD  kinds  downstream  is  credibly  reported  to  be  now  only  about  one- 
hoViM  great  in  quantity  and  one-third  as  great  in  value  as  it  was  20 
ye«6  ago,  when  the  condition  of  the  channel  was  about  as  it  is  now. 

Tbe  trade  of  the  river  is  almost  exclusively  with  Wilmington,  where 
t1i(  Produce  Exchange  keeps  a  record  of  all  receipts  at  the  port  and 
sliipnents  from  it.  The  accompanying  commercial  statistics  for  the 
caiksdar  year  1892  have  been  carefully  compiled  by  Assistant  Engineer 
K.  D.  Thompson  from  the  records  of  the  exchange,  from  the  statements 
of  lerchants  who  have  the  greater  part  of  the  Lockwoods  Folly  River 
traltand  of  the  masters  of  the  vessels  plying  between  the  river  and 
WHniDgton. 

Aom  this  statement  it  appears  that  the  value  of  the  products 
broKght  from  the  river  during  the  year  is  $29,191  and  of  the  merchan- 
dineand  commodities  taken  up  it  $36,415,  from  which  it  seems  that  the 
coBBiuiity  buys  more  than  it  sells.  The  total  weight  of  produce  and 
coniDodities  brought  down  and  carried  up  the  river  during  the  year  is 
2,«)<lt  tons,  and  their  aggregate  value  is,  as  above,  $05,606,  just  about 
eqol  to  the  estimated  cost  of  the  improvement. 
,  'Ke  country  upon  which  all  traffic,  except  that  in  lumber,  on  the 
riv*tt«  present  and  future,  must  depend  is  sandy  and  poor  in  character 
and  mall  in  area,  lying  between  the  Cai>e  Fear  Biver  on  the  east,  the 
Wiecamaw  Biver  on  the  west,  the  ocean  on  the  south,  and  the  Green 
Swuup  (from  which  the  river  flows),  11  miles  to  the  north. 

'Ae  extent  to  which  lumber,  of  which  there  is  a  large  quantity  in  the 
Gr«ai  Swamp,  would  be  shipped  from  the  river  were  the  improvement 
conpleted  is  somewhat  problematical.  The  small  depth  on  the  bar 
exdodes  all  coastwise  vessels,  which  carry  the  larger  cargoes  at  the 
chei{)er  rates,  and  the  lumber,  so  far  as  it  would  go  down  the  river, 
woQld,  perhaps,  continue  to  be  shipped  in  small  vessels  to  Wilmington 
ftnd  tbm  reshipped  by  sea  or  rail  to  the  north.  Lumber  is  now  sent 
from  the  Oreen  Swamp  by  the  Wilmington,  Columbia  and  Augusta 
K^iboidy  which  nms  along  its  northerly  side,  and  lumbermen  are  con- 
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templating  another  outlet  by  narrow-gauge  railroad  and  Town  Cred 
to  the  Cape  Fear  Rivpr,  accessible  to  vessels  of  18- foot  draflb*  Narrov 
gauge  railways  like  those  built  for  like  purpose  in  other  parts  of  easv 
ern  North  Carolina,  built  a  distance  of  10  miles  from  the  Cape  Fea 
Eiver  to  the  swamp,  will  perhaps  be  the  most  advantageous  outlet  ta 
its  lumber. 

So  far  as  Lockwoods  Folly  River  would  prove  a  useful  outlet  for  ani 
considerable  quantity,  the  logs  could  be  rafted  down  the  river  over  tli 
flats  and  sawed  into  lumber  at  mills  that  could  be  built  at  a  good  a> 
chorage  between  the  flats  and  the  bar. 

If  the  improvement  is  to  be  continued,  work  should  not  be  resumd 
until  the  sum  of  $25,000  becomes  available,  winch  would  permit  tb 
first  cut,  40  feet  wide  and  6  feet  deep,  to  be  completed  entirely  throu^<k 
the  flats,  which,  as  before  mentioned,  could  readily  be  navigated  by  th 
three  vessels  of  14, 17^,  and  25  tons  net  register  which  now  ply  npa 
the  river. 

The  river  is  in  the  coUection  district  of  Wilmington,  N.  C.  ^ 

Money  statement, 

July  1^  1892,  balance  nnexpended $35.  t 

Amount  appropriated  by  act  approved  July  13, 1892 3, 000,  V 

8,035.1 
June  30. 1893,  amount  expended  during  fiscal  year 10.  t 

July  1, 1893,  balance  unexpended S,  024.  f 

{Amount  (estimated)  required  for  completion  of  existing  project 32, 000. 1 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1885  *22,  000.  f 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 


COMMERCIAL  STATISTICS. 

The  commerce  for  the  year  ending  December  31,  1892,  is  estimated  as  follows; 


Class  of  goods. 


Cotton 

TolNbCCO 

Bice 

Grains 

Vegetables,  including  truck . 
Live  stock,  including  ptuiltry 
Meats  and  their  products. . . . 

Fish  and  shellfish 

Tar 


Tons. 


2 

18 

68 

63 

3 

22 

270 

217 


Class  of  goods. 


Turpentine,  cmde  and  spirits  of,  and 

rosin 

Lumber  and  its  products 

Fertilisers 

Machinery 

General  merchandise 

Total 


Tons 


■ 

i 
I 


%m 


Decrease  since  last  year,  471i  tons. 
Transportation  lines  established  during  year,  none. 

IVeight  transported. 


Calender  year  ending  Dec.  31. 


Tonm. 


1890 
1891 


7# 
2.» 


*No  further  money  can  be  profitably  spent  upon  this  improvement,  but  if  it  iii» 
be  continued  $22,000  is  the  amount  that  can  be  most  ardvautageoiisly  applied. 
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Lockwoods  Folly  Biver, 
APPROPBIATBD. 


Date. 

Amount. 

Aggregate. 

Si«lt.l8M 

$5,000.00 
3,000.00 

$5,000.00 
8,000.00 

Ji*U,UMS 

EXPENDED. 

Ml  $19.81 

M2 4,004.32 


L  az. 

mPBOVEMENT  OF  YADKIN  RIVER,  NORTH  CAROLINA. 

TUs  river  and  the  location  of  the  section  nnder  improvement  are  de- 
si-iilK^d  on  i>ages  1181, 1182  in  the  Annual  Eeport  of  the  Ghief  of  Engi- 
nen  for  1892. 

The  project  of  1879  was  to  secure  a  minimum  depth  of  2^  feet  at  ordi- 
nsij  stages  nine  months  annually  throughout  the  64^  miles  next  above 
tin  railroad  bridge  at  Salisbury,  by  building  wing  dams  and  training 
wiband  by  cutting  through  rock  and  gravel  bars,  at  an  estimated  cost 
of  1400,000.  The  present  project  (of  1887)  is  to  restrict  the  foregoing 
wok  to  the  33  miles  next  above  the  railroad  bridge  at  Salisbury,  the 
coi  of  which  is  estimated  at  $107,000. 

To  Jane  30, 1893, 9107,000  have  been  appropriated  for  and  $102,808.91 
exfjended  upon  the  improvement. 

Ko  work  has  been  done  during  the  fiscal  year  ending  June  30, 1893, 
anl  the  improvement  of  the  river  has  been  stopped  by  authority  from  the 
Serretary  of  War  of  November  16, 1892,  as  shown  and  for  the  reasons 
expliined  in  the  following  correspondence: 

[Third  indoneiiient.] 

U.  8.  Engineer  Office, 
Wilmington,  N.  C,  August  19,  1809, 

BapectfdUy  retnnied  throngh  the  Diyision  Engineer  to  the  Chief  of  Engineers. 

^  the  17th  inatant,  accompanied  by  Mr.  Frank  Brown,  who  has  conducted  all  the 
wcmI  on  the  Yadkiu  River  since  the  improvement  was  commenced  in  1880,  I  passed 
in  1  skiff  over  the  33  miles  of  river  nnder  improvement  and  next  above  the  railroad 
briife  near  SaUsbnry. 

At^ash  the  execution  of  the  project  has  been  far  advanced  and  the  prescribed 
defttof  2^  feet  dnring  9  months  annually  has  been  obtained  for  a  width  of  about 
70  fcpt  in  the  npper  half  of  the  33  miles  and  for  a  width  of  about  40  feet  in  the  lower 
hall,  no  freight  whatever  has  been  yet  carried  upon  that  part  of  the  river. 

EKfcptiDg[  the  ferry  boats  at  the  rox>e  ferries  at  the  county  roads  there  are  no  boats 
of  ay  description  whatever  upon  the  river,  and  no  probability  or  ex{)ectation  that 
an;  Wiata  would  be  put  upon  it  even  were  the  project  completed,  especially  since  the 
extiMion  daring  the  last  eighteen  months  of  the  railroad  to  Wilkesboro,  on  the 
Ya4kin,  about  80  miles  by  river  above  the  upper  limit  of  the  improvement,  and  of  a 
braach  railroad  to  HocksviUe,  about  5  miles  from  the  middle  of  the  section  under 
imfnnrement. 

I  therefore  respectfully  recommend  that  no  work  be  done  on  the  Yadkin  River  un- 
der thsa^ropriation  of  July  13, 1892,  that  its  improvement  be  permanently  discon- 
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tinued,  and  that  expenditnrefi  under  the  appropriation  of  September  19,  1890,  be  re 
Btricted  to  what  is  necessary  for  the  care  of  the  plant  until  it  is  dispoaed  of  or  di» 
tributed  to  other  works. 

W.  S.  Stanton, 
Major  J  Ccrpt  of  Engineen, 

[Sixth  indoraement.] 

U.  S.  Engineer  Offick, 
Baltimore  J  Md,,  November  11, 1892. 

Respectfully  returned  to  the  Chief  of  Engineers  after  much  delay,  which  could  nd 
be  avoided.    1  have  examined  into  this  matter  personally. 

The  portion  of  the  Yadkin  wbi^h  has  been  under  improvement  by  the  United  States 
has  below  it  another  stretch  of  a  much  more  difficult  character,  where  the  declivity 
is  so  great  that  its  improvement  for  boats  of  any  character  could  only  be  accoi» 
plished  at  a  very  large  expense,  entirely  out  of  proportion  to  any  expected  benefitA 
Under  these  conditions,  as  a  continuous  navigation  could  not  have  been  expected 
the  improvement  of  the  upper  portion  of  the  ladkin  could  only  have  had  in  view  it 
use  as  a  feeder  to  transverse  railroads  to  enable  the  people  in  the  fertile  region  bof 
dering  the  river  to  move  their  produce  to  market  more  cheaply  than  by  teams  ov« 
bad  roads.  The  situation  is  now  quite  changed.  Branch  roads  have  been  built  froi 
the  main  stem  of  the  Richmond  and  Danville  system  and  others  are  understood  to  U 
in  contemplation,  llie  improvement  of  the  river  has  gone  on  slowly  and  intenniv 
tently  and  is  not  yet  completed.  The  railroads  have  been  rapidly  put  into  operatia 
when  it  was  decided  to  have  them  and  they  have  taken  the  trade.  The  district  eiigi- 
neef  remarks,  ''There  are  no  boats  of  any  description  whatever  upon  the  river  aul 
no  probability  or  expectation  that  any  boats  would  be  put  upon  it  even  were  the  prt- 
ject  completed."    He  has  not  overstated  the  case. 

If  in  the  usual  routine  a  report  were  called  for  after  an  examination,  whether  thi 
river  were  now  "worthy  of  improvement  by  the  General  Government,"  I  wonld  fe^ 
obliged  to  reply  in  the  negative.  I  therefore  concur  in  the  recommendationa  wliid 
conclude  the  third  indorsement  of  the  local  engineer. 

WM.  p.  CRAIQHIIXy 

Colonelj  Corps  of  Engmew* 

[Seventh  indorsement.] 

« 

Office  Chief  of  Engineers, 

U.  S.  Armt. 
November  It,  1892, 
Respectfully  submitted  to  the  Secretary  of  War. 

The  river  and  harbor  act  of  July  13,  1892,  appropriates  $5,000  for  completing^  tb 
improvement  of  the  Yadkin  River,  North  Carolina.  As  will  be  seen  by  referring  • 
the  third  and  sixth  indorsements  hereon  the  officer  in  charge  of  the  improvement  ani 
the  Division  Engineer  are  of  the  opinion  that  the  expenditure  of  this  appropriatioi 
would  be  of  no  material  benefit  to  the  interest  of  commerce.  I  concur  m  the  vieiif 
of  these  officers  and  recommend  that  no  work  be  done  on  the  Yadkin  River  under  tk 
appropriation  of  July  13,  1892,  and  that  expenditures  under  the  appropriation  i 
September  19,  1890,  be  restricted  to  what  is  necessary  for  the  care  of  tue  plant. 

Thos.  Lincoln  Casbt, 

Brig,  Gen.,  Chief  of  Engtneera. 
[Eighth  indorsement.] 

Wab  Department, 

November  16, 1892, 

Approved  as  recommended  by  the  Chief  of  Engineers  in  the  preceding  indor» 
ment.  , 

By  the  order  of  the  Secretary  of  War : 

J.  B.  Randolph, 
Acting  Chirf  Cleric. 

[Ninth  indorsement.] 

Office  Chief  of  Enginkers, 

U.  8.  Army, 
November  17, 1892, 

Respectfully  returned  to  Major  W.  S.  Stanton,  inviting  attention  to  the  sixti 
seventh,  and  eighth  indoitsements  hereon. 

When  such  record  as  may  be  necessary  has  been  made  this  paper  will  be  retumil 
to  this  office. 
By  command  of  Brig.  Gen.  Casey: 

H.  M.  Adams, 
Mqfor,  CorpB  of  Engineer94 
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By  anthdrity  from  the  Chief  of  Engineers  of  February  1, 1893,  tlie 
liliuit  pertaining  to  this  improvement  has  been  sold  in  part  at  public 
uoctioa  aud  in  part  to  other  works  in  the  district,  and  the  proceeds 
t  hereof,  together  with  the  balance  of  the  apx>ropriation,  covered  into 
t  hi*  Treasury. 

Money  statement 

m 

•Fih  1,  1992,  balftnce  nnexpended $455.82 

K«ntved  fruDi  sales 1,370.28 

AaMmt  mppropriatcd  by  act  approved  July  13,  lo02 5, 000. 00 

6, 828. 10 
•IiasdO.  1893,  amount  expended  dnring  fiscal  year 1,264.83 

Jtift,  1893,  balance  nnexpended 5, 561. 27 


TaSkin  Rivef,  North  Carolina. 


APPBOPRTATED. 


Date. 


MmXt»(l  . 


Amount. 


-A.ggregate. 


$20,000 

$20,000 

20.000 

40,000 

12,000 

52,000 

25,000 

77,000 

10,000 

87,000 

10,000 

97,000 

5,000 

102,000 

5,000 

107,000 

EXPENDED. 


$8,380.89 
34,064.80 
44. 128. 11 
53,701.40 
62. 270. 05 
66,615.90 


June  do— 

1887 $77,265.90 

1888 84,957.92 

1889 92,107.75 

1890 96,460.48 

1891 98,971.54 

1892 101,601.43 


L  22. 


DCPBOVEMENT  OF  GEORGETOWN  HARBOR,  SOUTH  CAROLINA. 

Tbe  project  was  adopted  in  1881  to  dredge  a  channel  12  feet  deep  at 
I  »r<lmary  low  water,  200  feet  wide,  and  about  2,850  feet  in  length  through 
a  Hkoal  in  Winyaw  Bay  at  the  mouth  of  the  Sampit  River  and  entrance 
to  Georgetown  Harbor,  which  is  that  part  of  the  river  immediately 
abore  its  mouth,  at  a  cost  estimated  in  1889,  at  $44,500. 

lb  June  30, 1892,  $32,141.12  had  been  expended  at  which  date  a  chan- 
nel to  the  depth  of  12  feet  with  a  minimum  width  of  130  feet  had  been 
obtiined  through  the  shoal. 

Ifovember  7, 1892,  contract  was  entered  into  with  P.  Sanford  Ross  to 
do  tiie  necessary  dredging  to  complete  the  project  at  22.7  cents  per  cubic 
yard,  and  at  prices  specified  in  the  contract  for  the  removal  of  stumps 
andlof^ 
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Work  under  the  contract  was  commenced  December  7, 1892,  and  tit 
project  was  completed  January  10, 1893,  at  which  date  there  was  i 
channel  200  feet  wide  and  12  feet  deep  entirely  through  the  shoal  s 
the  entrance  to  the  harbor  of  Georgetown. 

January  10  to  20, 1893,  by  authority  from  the  Chief  of  Engineers  4 
the  former  date  6,974  cubic  yards  of  sand  and  mud  were  dredged  by  tb 
contractors  from  the  point  opposite  the  Palmetto  Cypress  Company* 
miU,  about  700  yards  above  the  river  mouth. 

During  the  fis(!al  year  ending  June  30, 1893,  31,856  cubic  yards  if 
sand  and  mud  were  dredged,  and  44  stumps  and  8  logs  removed. 

The  details  of  the  work  are  given  in  the  appended  report  of  Assistat 
Engineer  Chas.  Humphreys,  who  was  in  immediate  charge  of  the  in 
provement. 

Georgetown  is  a  port  of  entry. 

Money  statement 

Jnly  1, 1892^  balance  nnexx>ended $374.^ 

Amount  appropriated  by  act  approved  July  13, 18d2 12, 000.  ^ 

12,374.1 
June  30, 1893,  amount  expended  during  fiscal  year 10, 103. 1 

Jnly  1, 1893,  balance  unexpended 2, 271  .* 


Ahstraet  of  proponaU  for  dredging  opened  at  11  o^cloeh  a.  m.,  Oeioher  f(7, 189S,  hy  A/« 

W,  S,  Stanton,  Corps  of  Engineere, 


No. 


1 
2 


3 

4 


Kame  and  address  of  bidder. 


Colin  McK.  Grant,  Charleston,  S.  C 

dharlcR  G.  Bochman,  Charleston,  S.  C 

C.  P.  E.  BurcwATi,  Richmond,  Va 

American  Dredging  Co.,  Philadelphia,  Fa 

P.  Sanford  Soss,  Jersey  Git}',  TS,J 


*  Method  of  measurement  bid  on  not  stated. 


Price  bid 

per 
cnbioyard. 


Genu. 

•40 
t35 
t37i 

t25 


t22.7 


Remarks. 


With  or  withoot  dike. 

With  dike. 

Withmit  dike. 

With  dike. 

With  dike  an<l  with  C» 

Fear  River  dredging. 
With  or  witbont  dUke. 


f  In  scows. 


Awarded  to  bidder  No.  5,  P.  Sanford  Rosa. 

There  is  $12,000  available  for  work  on  this  improvement. 

ProposalB  invited  for  from  $8,000  to  $10,500  worth  of  work. 


REPORT  OF  MR.  CHARLES  HUMPHRRY8,  ASSISTANT  KKGINKBR. 


United  States  Engineer  Officb, 

June  SO,  ISOi 

Major:  I  have  the  honor  to  snbmit  this,  my  annual  report  of  the  improvemenlif 
Georgetown  Harbor,  South  Carolina,  for  the  fiscal  year  ending  June  30,  1893: 

Surveys, — During  September  and  October  last  a  careful  survey  was  made  of  k 
channel  and  wharves  from  month  of  Sampit  River  to  head  of  town  limits  for  # 
establishment  of  harbor  lines,  including  the  area  to  be  dredged  to  complete  the  pq- 
ect  of  1881 ;  cost  of  survey,  $343.60. 

In  November  range  targets  were  erected  for  alignment  of  dredging,  coating  $47^ 

Contract  work. — P.  Sanford  Ross  began  dredging  under  his  contract  December  <> 
1892,  and  finished  January  20,  1893,  removing  from  the  channel  (project  of  10li 
24,882  cubic  yards  mud  and  sand,  44  cypress  stumps,  and  3  logs. 
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la  Edition  to  the  above  there  were  remoyed  6,974  oabic  yards  sand  and  5  logs 
fnm  a  point  opposite  the  Palmetto  Cypress  Company's  mill,  to  widen  the  channel 
oa  account  of  a  rather  sharp  turn  at  that  place. 

Ibe  prices  paid  for  the  abore  work  under  this  contract  were  as  follows :  Sand  and 
iind.  acow  meAsnrementy  22.7  cents  per  cubic  yard.  Stomps  over  12  inches  dlam- 
«^tR,  mostly  sound  and  embedded,  $2d  each,  and  logs  over  18  feet  long  and  12  inches 
claaieter,  $15  each.    The  contractor  thus  earned  $8,451.31. 

There  were  employed  on  the  work  one  clam  shell  dredge,  three  scows,  and  one 
ti«  boet.  i 

Vbile  dredffinff  waa  in  progress,  the  channel  was  carefully  swept  and  sounded  to 
»  Isw-^rater  £ptn  of  12  feet,  and  all  obstructions  found  removed  by  the  dredge.  A 
111^  of  the  channel  showing  soundings  after  completion  of  dredging  was  made  and 
»k««i  yoo. 

i  aeeting  of  the  citizens  and  wharf-owners  was  held,  and  a  drawing,  indicating 
tlwr  wishes  with  regard  to  establishment  of  harbor  lines,  was  forwarded  to  you. 
lb.  John  A.  Dill  was  inspector  on  the  dredge. 

Ibe  cost  of  superintendence,  inspection,  dragging  the  channel,  etc.,  was  $838.94. 
Tkie  channel  is  now  200  feet  wide  and  12  feet  deep  at  low  water.    Vessels  drawing 
ll^lKt  are  now  using  it  at  low  water. 

Iifr9tmmemdatif>n9, — It  is  respectftilly  recommended  that  any  fhnds  available  be  re- 
f««M*e>l  for  future  redredging  of  the  200-foot  cut  along  its  northern  edge  near  Win- 
y  vm  Bay,  where  a  slight  shoaling  has  been  noticeable  in  the  past,  although  at  pres- 
et it  there  ia  fhll  depth  and  width. 

ftmtmerce^ — Vessels  drawing  12  feet  are  no  longer  detained  at  Georgetown. 
TW  conunercial  statistics  for  the  calendar  year  ending  December  31, 1892,  were 
C4iiected  and  estimated  from  the  most  reliable  sources  available  by  Mr.  W.  D.  Mor- 
f;:«  president  of  the  bank  and  mayor  of  Georgetown,  and  Mr.  L.  S.  Ehrich,  chair- 
tiiA  boartl  of  trade,  and  president  of  the  I^almetto  Cypress  Company,  and  mailed  to 
>' ««.  tofcetber  with  statements  of  the  tonnage,  by  the  collector  of  tne  port  and  the 
>%'a7aw  Bay  pilots. 

Tit  aoanal  report  ot  1892  gives  the  tonnage  for  the  year,  approximately,  157,521 
t4>tt;  firom  the  above  statements  it  is  now  approximately  272,070  tons  and  is  inoreas- 
ina 

Tuosportation  lines  established  during  the  year,  none. 
Ttfy  respectfully,  your  obedient  servant, 

Chas.  Humphrkys, 

A99\BiaHt  Engineer. 
B^.  W.  S.  Stamton, 

CQrp9  of  JCnginttn,  U.  8.  A. 


COMMERCIAL  STATISTICS. 


I.fMtf  9€9uiU  plying  between  Gcargetauyn,  8,  C,  and  other  porte  during  the  year  ending 

December  SI,  1892. 


Fame. 


Jo 


CoIa. 


Kan 

W.  1 

Jobs  If 

Maimlt. 

I>ritw 

Raa 

Tw«Bralli^m 
M»>aai.yo.2 


"Will 


p.  Concdon. 


A.Twisrg8  . 
C.  Turner 


Hen  IT  Lloyd 
K«HaC..... 


499.  ]« 

31&41 

279.20 

111.08 

80.85 

97.37 

72.03 

17.21 

19.88 

405  55 

34.48 

68.01 

10.79 

28.88 

18.92 

13.01 

&00 


SAn^IMO  VESSELS. 

Eleanor 

B.  I.  Hazard * 

Wacamatr 

Lina  C .  Kaminski 

£.  F.  C.  Toung 

Demory  Grar 

Jamea  Beard 

AlfaretU  S.  Snare 

S.  Warren  Hall 

J.W.Hall 

Eva  A.  Danenhower 

Aroesta 

Robert  A.  Snyder 

Percy  A  Lillie 

Clara  A.  Phinney 

City  of  Jackaonyille 

AbbiH.6heen 

John  C.  Qregoiy . .  * 

Minnie  Bergen 

W.T.Parker 

Charlea  Cloister 

Edcar  C.  Rons 

Nellie  Floyd 


Net 
tonnage. 


341.00 
372.00 
435.00 
421.00 
109.00 
382.00 
371.00 
241.00 
152.31 
329.27 
210.60 
470.54 
357.14 
478.61 
450.94 
336.53 
253.31 
360.29 
368.50 
170. 00 
266.75 
370.78 
434.72 
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List  of  veaaela  plying  hettoeen  Georgetown,  S,  C,  etc. — Coutinued, 


Name. 


8AILINO  VESSELS^contlnaed. 


Net 
tonnage. 


Warren  B.  Potter 

P.W.Schell 

Wallingford 

Kark  Gray 

John  H.  Cannor 

A.  B,  Rudolph 

James  Ponder 

£dna&  Emma 

Jeanie  W.  Starr 

E.A.Ga8kill 

Hatiie  L.  Sheets 

AdeleBall 

George  Churchman 

Henry  H.  Chamberlain 

Etta '- 

Bacon  (Addie  B.) 

Annie  Ainsley 

Thomas  J.  May 

Frank  McDonnell 

Ettie  H.  Lister 


849.02 
228.00 
357. 14 
293.41 
220.47 
250.00 
258.04 
ir3.64 
291.90 
233. 44 
175. 41 
401.22 
268.46 
238.00 
35.83 
371. 12 
288.48 
213.41 
263.86 
212.35 


Name. 


SAILnfO  VESSELS— continued. 

MaiT  C.  Brookaway 

Killfe  S.  Derby _ 

Ruth  Shaw ■  JM 

LUeie  V.Hall 

KateV.Aitkins 

Red  Wing -««.r—  --^^. 

Ella  Kimball Wtf^  ^Hi 

Andrew  A.  GaskiU «,^^^    ff     I 

J.W.Hall.jr ^^    •^       ^ 

MelWn 

Anna  V.  Lawsou 

Encore ..^^^^  ^^    ^    ^ 

Frosperi  ty ^V.^B  M^ 

Longfellow J^I^V^lV 

Bronx -  -W^  ^mim , 

Annie  TVahab 

Etta 

Chief BEB 

Winyaw Im 

iCT    C 


The  commerce  for  the  year  ending  December  31,  1892,  is  estimated  as  folI^K  ItTlI 


Class  of  goods. 


Cotton 

Rice 

Vegetablea,  including  truck 

Live  stock,  including  poultry 

Turpentine,  crude  and  spirits  of,  and 
rosin 


Class  of  goods. 


Ten  thousand  five  hundred  passengers  were  carried  during  the  year. 

Ireight  transportod. 


Calendar  year  ending  December  Si- 


Fish  and  shell  fish 

Lumber  and  its  products 

General  merohaudise ^^ 

Tola! H^'Satl 

or  ^ 


1882 
1888 
1889 
1890 
1891 


Georgetown  Harbor,  South  Carolina, 


APPROPKIATED. 


Date. 


July  4, 1886.. 
Aug.  30, 1852. 
Aug.  2, 1882.. 
July  6,1884.. 
Aug.  5, 1886.. 
Aug.  11, 1888 
Sept  19, 1890. 
July  13, 1892 . 


Amount.   •  Ag, 


•$1,000 
f3,000 
7,000 
5,000 
5,000 
5,000 
8.000 
12,000 


Xt: 


1^9^ 


*  Not  used ;    turned  over  to  surplus  fund.        t  Balance  of  $0.03  turned  over  to  sorplna  fundi 

EXPENDED. 


To  June  30— 

1853  to  1854 12,999.97 

1885 8,433.85 

1886 11,988.04 

1887 10,622.50 

1888 16,834.10 


To  June  30~> 

1889 

1890 

1891 

1892 


\^^A 


CHAHH 


TOI$WW^, 


} 


CT   or  laai    ;  n 

;2«  VIDTH  ; JIND    XPTK,AT 

Z<OV  "UTA 


.z*s  or 


jspo 


siBxorroK  os.avAiivro 

:S    SHAOXD  JinZA    )CX3ltO 

or  nscAii  YZAx^.  i 


«. 


IK  CUJiXtirSU   AABQVS 


-r  I^      ^ 


154 


v< 


v^5-3 


11:3  '^;i^??'«^'3H'7-*    ^ 


v< 


MA^OA  ,  e  0|t3UXfi«  ,  V.S.A . 


Eng93 
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with  Mr.  Bocliman,  be  has  been  required  to  keep  the  mattresses  lai<l 
500  feet  in  advance  of  tlie  trestle  and  to  drive  the  piles  for  the  trestl* 
through  the  mattresses  and  their  stone  ballast.  The  immediate  and 
marked  diminution  in  scour  thus  effected  is  shown  by  the  longitudiua. 
profile  on  sheet  ^o.  1.  For  the  last  400  feet  the  scour  has  not  excec»<le<. 
6  feet  and  the  mattresses  have  been  laid  in  water  not  exceeding  7  feoi 
deep  where  the  depth  was  originally  about  3  feet.  So  far  as  can  yv' 
be  ascertained  there  is  no  subsidence  of  the  jetty  from  a  farther  set- 
tling of  the  mattresses. 

It  is  expected  that  Mr.  Bochman's  contract  will  be  completed  aboii* 
July  10,  1893,  when  work  upon  the  north  jetty  will  be  suspended  uiitL 
fiinds  become  available  under  another  appropriation. 

A  contract  with  the  Eittenhouse  Moore  Dredging  Company,of  Mobile. 
Ala.,  was  entered  into  December  21, 1892,  and  approved  January  4 
1893,  for  building  an  earth  dike,  about  11,000  teet  long,  on   Soatl 
Island,  to  prevent  hurtful  changes  to  the  tidal  regimen  of  the  bay  th;^ 
would  be  caused  by  the  overflow  along  about  two  miles  of  shore  line 
at  the  immediate  entrance  to  the  bay,  of  an  extensive  marsh  on  it 
southerly  side,  and  whose  surface  is  about  one  foot  below  mean  hig] 
water.    The  overflow  has  been  hitherto  prevented  by  a  slight  bai 
rier  or  beach  of  sand,  the  vestige  of  a  former  range  of  sand  dune.s 
lybig  upon  the  edge  of  the  marsh  upon  the  shore  line.    The  rapi^ 
erosion  of  this  sand  barrier  has  continued  during  the  fiscal   yea* 
and  its  entire  destruction  and  the  overflow  of  the  entire  2  mUa 
ol   marshy  shore  have   been  prevented  by  a  trial  section  of    th» 
dike  255  feet  in  length,  by  temporary  embankments  of  shght  profilt 
and  sand-catching  dikes,  formed  by  packing  brush  between  two  ro^v 
of  posts  about  2^  feet  apait,  built  behind  a  breach  in  the  sand  barrio 
or  beach,  which  was  carefully  watched.    With  each  widening  of  tlie 
breach  the  embankment  or  sand-catching  dike  was  extended,  and  alto 
gether  2,483  linear  feet  have  been  built.    If  the  tide  had  been  permittee 
to  flow  through  the  breach  the  narrow  points  of  sand  at  each  side  d 
the  breach  would  have  worn  rapidly  away,  speedily  extending  th 
breach  over  the  entire  2  miles  and  permitting  the  overflow  of  the  wholf 
front  of  the  dike,  entailing  disadvantage  in  its  construction  by  keeping 
the  material  (already  too  wet,  as  it  is  taken  from  the  marsh)  saturated  ii 
the  base  of  the  dike  at  every  tide.    The  trial  section  of  the  dike,  built  U 
hired  labor,  was  made  10^  feet  in  height  above  the  surface  of  the  marsi 
with  the  expectation  that  its  settling  and  the  subsidence  of  the  silr 
would  be  about  18  inches,  leaving  the  dike  9  feet  high  above  the  marsL 
but  so  wet  is  the  material  it  settled  (see  section  on  sheet  3)  2.6  feet  H 
a  height  of  7.9  feet  above  the  marsh.    It  is  in  the  most  exposed  part  i 
the  11,000  feet  of  dike  to  be  built,  and  the  past  winter  was  unusuall' 
heavy  on  the  Atlantic  coast;  but  the  sea  has  had  no  effect  upon  it.  i 
is  so  Avell  protected  by  the  600  feet  of  foreland  and  2J  miles  of  sboa^ 
in  front. 

The  contract  required  the  building  of  the  dike  to  be  commence<l  U 
January  17,  1893,  but  owing  to  the  very  unfavorable  weather  unit 
April  for  towing  a  dredge  along  the  Atlantic  coast,  and  since  that  dai 
to  the  contractors'  tardiness,  their  two  dredges  are  only  now  workiii: 
their  way  through  the  creek  leading  from  the  bay  to  a  point  170  fei 
from  the  site,  whence  the  dredges  must  cut  their  way. 

As  it  will  be  built,  allowing  2  feet  10  inches  for  settlement  to  tk 
height  finally  of  9  feet,  its  cross-section  will  contain  307.2  scjuare  fe* 
Its  length  is  10,900  feet,  its  volume  before  settleioent  124,022  cubif 
yards,  and  the  contract  price  24  cents  per  cubic  yard,  amounting  to  tf 
estimated  cost  of  $29,765.28.    After  settlement  at  the  rate  the  trbl 
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At  the  date  of  this  report  th(Bre  is  a  coDtinnons  channel  of  18  to  20  feet  depth  with 
wiiitb  varying  from  270  to  74  feet  from  Wilmington  7  miles  down  to  Logs  and  Big 
If  laad  Sboml;  thence  16  feet  depth  and  270  feet  width  4^  miles  to  Lillipnt  Angle; 
tbt>a«r  for  one-half  mile  the  minimnm  depth  is  14  feet  for  a  width  of  270  feet;  thence 
K  iiiUr*  to  New  Snow's  Marsh  Cut  16  to  18  feet  depth  with  width  varying  from  37  to 
LTTU  ic^t ;  thence  16  feet  depth,  with  a  width  varying  from  100  to  233  feet,  9  miles  to  the 
i>oe«s  bar,  excepting  1,400  feet  in  length  at  Shoal  A,  in  New  Snow's  Marsh  Cnt,  where 
the  drpth  ia  14.2  feet  in  a  channel  100  feet  wide;  and  thence  a  least  depth  to  sea  of 
lt»  fret  in  a  channel  varying  from  100  to  1,000  feet  in  width,  excepting  on  two  short 
r»li<»alt,  ag;gregatiog  100  feet  in  length  where  the  least  depth  is,  Jnne  S),  15.2  feet. 

'rW  funds  on  hand  are  sufficient  to  dredge  a  continuous  channel  18  feet  deep  and 

<»f  a  width  varying  from  75  to  100  feet  from  Wilmington  to  the  bar  by  July  1, 1894. 

'rW  deepest  laden  vessel  passing  down  the  river  to  the  ocean  during  the  year  was 

ibe  tteamafaip  Hoijfrood,  1,777  tons,  its  draft  being  13  feet  3  inches  from  Wilmington 

to  isMthport,  and  thence  to  sea  20  feet  2  inches. 

Moua.  O.  B.  Fnlford  and  Frank  D.  Perry,  inspectors,  Capt.  J.  W.  Woodside, 
Kobm  C  Merritt,  and  Miss  Florence  Willis  have  had  charge,  respectively,  of  dredg- 
in;;  tperations,  the  Woodbury,  surveys,  and  the  clerical  work.  All  have  rendered 
xvry  efficient  aervioe. 

Very  respectfully,  your  obedient  servant, 

E.  D.  Thompson, 
U,  8,  AiMUtant  Engineer, 
.  W.  8.  Stanton, 
Corpo  qf  Enginton^  U.  8,  A, 


COflMERCIAL  STATISTICS. 

Li9t  $f  fCesai  re99eh  plying  on  Cape  Fear  Biverf  N.  C,  at  and  helow  Wilmington,  or  regu- 
laAf  entering  ike  port  of  Wilmington,  N»  C,  during  the  fiscal  year  ending  June  SO, 


BmoTymmL 

K«ft 

toDnage. 

Porta  between  which  they  ply  sad  number  of  round  trips  made. 

BUncfe  

47.12 

60.37 

29.37 

53.04 

13.35 

10.54 

6.06 

14.14 

17.14 

4.00 

0.10 

110.00 

4183 

88.65 

8.00 

4.00 

14.03 

50.57 

66.04 

140.11 

156.32 

140.72 

858.04 
827. 2S 

5.00 
7.34 
14.07 
4.00 
4.00 

Harbor  and  sea  towing. 
Do. 
Do. 

AlezjiteJooM 

IfaliM. 

t\>mi*« 

Harbor  towins. 

Mart« 

Do.           * 

LMwrm* 

Harbor  towing  to  October.  1802. 

t'liArl»Killa» 

PaatiM 

Do. 
Pleasure  boat. 

Impetai 

Harbor  towins. 

C    F.  D 

Do.           * 

f  moif 

Do. 

Wili^ltm 

1  daily  trip  to  Sonthport,  8  months;  8  daily  trips  to  Carolina 

Passpai 

Beach,  4  months. 
1  daily  trip  to  Southport,  3  months ;  1  daily  trap  to  Carolina  Beach, 

CUrcw 

3  months.               '      '                        .     '       * 
1  daily  trip  to  Southport,  2  months. 

K*^i^ 

Harbor  towins.  3  months. 

IiUI.«« 

Pleasure  boat. 

Fvn(1«  

Irregular  trips  up  Northeast  River  and  harbor  towlnff. 
Semiweekly  trips  to  Point  Caswell  to  November,  1802. 

IT.  T.Ufntt 

Li<«b4«. 

Semi  weekly  trips  to  Clear  Knn. 

A.  P.Hart 

<  Regular  steamers  between  WUniineton  and  Fayetteville,  17.  C.  t 

<  4  trips  per  week  each  way  to  April,  1803 ;  since  then  2  round  trips 
r    per  week. 

Up^ftw 

!>  Atwfciwm 

fawiMi 

(New  York  and  Wilmington  South  Carolina  Co.;  1  trip  per  week 
{    between  New  York  and  Georgetown,  S.  C^  touching  at  Wil- 

r*!  .• 

Vf«MMr 

(    mington,  N.  G. 
Harbor  towing. 
Pleasure  boat. 

nrT^:::;:::;;:::: 

Semiweekly  trips  to  Town  Creek* 

ItiBieL 

Pleaanre  boat. 

£nilj6kaTc» 

Harbor  towing. 
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Commerce,  foreign  and  domestic,  for  the  year  ending  December  SI,  1892. 
[Itemized  statistics  faniiahed  by  Col.  J.  L.  Cantwell,  secretary  of  Wilmington  Prodace  Exchanj^ 


Articles. 


BXPORT8. 

Cotton boles. 

Spirits  tnrpen tine csHka . 

Rosio barrels. 

Tar do.. 

Crude  lorpentine do. . 

Lumber M  fteet. 

Pitch barrels. 

Peanate biisbels . 

Cotton  goods packages. 

Yams do.. 

Paper  stock do.. 

Sb  in  ff lea per  M . 

Spirits  turpentine # cases . 

Tar do.. 

Miscellaneous  (estimated) 


Quantity. 


151.520 

58.034 

273,201 

09,001 

16,216 

25,874 

5,202 

102,201 

1,818 

218 

662 

10,274 

21 

2.620 


Total 


IMPORTS. 

Miscellaneous  (estimated) 


Total  exports  and  imports. 
Total  commerce  of  1891 


Rate. 


$40.60 

15.08 

1.40 

1.70 

LOC 

13.78 

2.30 

.90 

150.00 

80.00 

5.00 

5.50 

4.00 

2.00 


Yaloe. 


$6,137. 
875, 
382. 
177, 

30. 
356, 

11. 

92. 
272, 

17, 
3. 

56. 

5. 
4,250, 


Tonii^ 


712 

153 
607 -i 
455 
810 
544 
065 
082 
700 
440 
310 
507 
84 
256 
000 


12.689,607 


8,750.000 


21,439.607  I 
23,003.120  t 


Gain  over  last  year —1.653.513 


■| 


37.* 

lie 

4r'.s 
11^ 

51.** 
l.n 

a 

I 

4.W 


5&ff 


224,K 


116.C 


:i4i.ii 

344.  :t 


•4  •" 


Foreign  commerce  for  189S, 
[Furnished  by  Mr.  F.  B.  Bice,  deputy  collector  of  customs.] 


Articles. 


Cotton bales. 

Rosin barrels. 

Tar do.. 

Pitch do.. 

Spirits  turpentine gallons . 

Lumber .M  feet. 

Shingles .....perM. 

Miscellaneous , 


Total. 


Quantity. 


125,182 

256.912 

7,068 

620 

982,977 

18,036 

8,814 


Value. 


Exporta. 


$5,062,689 

358,939 

12,049 

V449 

284,877 

179.627 

17.045 

1,136 


5,«37,8U 


Importt 


$120. 54IS 


120.5419 


Statement  of  veaaels  of  100  tone  and  over  at  the  port  of  Wilmington,  N.  C.,for  ike  ff 

ending  December  SI,  1892, 

[FuiHished  by  Capt.  Joseph  Price,  harbor  master.] 


Vessela. 

Tou4 

American ^....a...  x  x  a 

185 
109 

84il 

Fareiim 

6A0 

Total 

2M 

15**  f^ 
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Timitage  of  rette/«  of  100  ions  and  over  for  year  ending  December  Sly  1S9$. 


YmmIs. 

J*oreign. 

American. 

Total. 

St«-.aiff 

No. 

22 
65 
11 
11 

Tons. 

33,400 

30,000 

2,750 

1,520 

No. 
53 

Torn. 
44,203 

No. 
75 
65 
16 

138 

Ton*. 
77.702 
30,000 

IWrti 

Una 

6 
127 

1,538 
38,160 

4,288 
30,680 

s.-h«^trt 

TMal * *.*... 

100 

68,570 

185 

84,000 

204 

152,570 

K«i~No  record  to  kept  of  resaeli  of  1m§  than  80  tons. 

Lnlmeei,  cltaraneet,  and  vfeU  doewiMmted  for  years  ending  December  SI,  1891  and  1892  k 

[From  cnstom-hoiiae  records.] 


1801. 

i802. 

btna^cs •..•...... •.* » 

132 
101 

♦124 
*82 

107 

QpirftDcsi ....... 4...**..... .  4               i^x* 

162 

Amavaa: 

*105 

Qannmt....i<  ,.*  ^^^^^..^      ,  ......i.....iaiixi.a     .                       ^    .     xx.i... 

*70 

Total *...»» * » 

520 

444 

• 

TeMkdoeaBMnted: 

fcpr^flfi,  Twiscis k .........k» k 

23 

ftnltmrnt,  TCMMis 

10 

IWmws  over  7f>  tons .' 

28 

ti(»fei#4  mdtir  !*  ton*.  .  ,  T  ,  T  .  -  .  ,  r  .  r  T       -  r . 

26 

iMsl *..* 

66 

87 

fifOTM  are  complete  as  regards  forelgli  vessels  only.    Vessels  arriving  from  and  departing 


to  d^wHt  ports  are  not  compelled  to  enter  and  clear {  therexbre  the  number  as  above  reported  does 
lu^  arisdft  sD  domcstie  Tesseis, 
Alte  sbove  Tsssels  are  of  100  tons  and  ot^. 


^'o<ta  ifaMMft  loaded  «sl  ike  port  ef  Wilmingiio^y  If.  C.^  during  ike  year  ending  December 

SI,  1892. 

[tiimished  by  Messrs.  Alek.  Sprunt  &  Son.] 


of 


iWr* 

Toffn 

Sroi^««  Tower. 
S«Miltt«ld  .      . 

I.«'«sfcr 

H'lrmth 


C«lls|« 

Orm% 

iVn  ]' 

Pirtar 

Irsik 

CAptCUoaaa. 
San4ifl. 
Tripill 


Tftd 


Tonnage. 


1,083 
1,058 

880 
1,204 
1.888 
1,567 
1.803 
1,926 
1,828 
1,032 

037 
1,529 
1.777 
1,703 
1.767 
1,313 
1,666 


Draft, 
loaded. 


Ft.  In. 

16  0 

16  10 

16  7 

17  3 
17  10 
16  2 


16 
16 
17 
17 
16 


5 
0 
2 
5 

5 


15  11 
18   3 


I 


No.  of 
bales. 


4. 
6. 
4. 
5. 
», 
7. 
». 

9, 
0, 
4. 
7, 
5, 
7. 
8. 
6, 
8. 


700 
338 
000 
750 
600 
150 
000 
000 
180 
710 
400 
562 
450 
781 
021 
060 
664 


122,266 


Remarks. 


Loaded  by  Alex.  Spmnt  Sl  Son. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 
Loaded  by  Heath  Cotton  Co. 

Do. 

Do. 

Do. 


IMs  ftHMBsr  eame  into  Wilmington  from  Tampa,  Fla.,  with  1,700  tons  phosphate  rock ;  was 
iMdclitUie  wharves  of  Messrs.  Alex.  Sprunt  &.  Son  with  4,200  bales  of  cotton  on  top  of  the  phos- 
PJ>*t*>  fsttiag  her  down  to  a  draft  of  18  feet  and  8  inches.  The  vessel  m  as  then  carried  to  Southport, 
thertksd«d  with  1.2S0  additional  bales,  completing  her  cotton  cargo  of  5,450  bales,  after  which  the 
iii'saKWok  on  445  tons  of  ooal  and  proceeded  to  sea.  passing  over  the  bar  with  a  draft  of  20  iieet  8 
mam. 
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Awarded  to  bidder  No.  5,  Charles  G.  Bochman. 

There  is  $109,000  available  for  work  ou  this  improvement. 

Proposals  invited  for  from  $60,000  to  $70,000  worth  of  work. 

Abstract  of  propoaaU  far  building  an  earth  dike  on  South  Island  opened  at  11  if  clock  a 
m,,  October  20, 1892,  by  Maj.  W,  S.  Stanton,  Corps  of  £nginetrs. 


No. 

Namo  and  adilress  of  bidder. 

Price  bid 

per  cubic 

yard. 

Remarks. 

1 

• 

Jobn  G. Smith. Charleston. S.C 

OenU. 

46 
32 
25 
44 

45 

38 

Clause  relating  to  GcorgetovnHarba 

erased. 
With  or  without. 

2 

Colin  ^f^rK-  GrATit.  C^n^Jfl^tftn,  S.  0 

3 

Stewart  Stone  Co.. Columbia. S.  C. ........... 

No  reference  to  Georgetown  Harbor. 
With  Georgetown  Harbor. 
No  reference  to  Georgetown  Harbor. 
Without  Georgetown  iiarbor. 

4 
5 

6 

C.  P.  E.  Burew vn.  Richmond.  Va 

Marion  Anmoiiate, Charleston. S.C 

Charles  G-r  Bochman,  Charleiiton.  S.  0  - .  -  t  - . . . . 

7 
8 

American  Dredging  Co.,  Philadelphia,  Pa 

P.  Sandford  Koaa.  Jeraev  Citv.  N.J 

With  Georgetown  Haibor. 

With  Georgetown  Harbor  and  Cay 

Fear  also. 
With  or  without. 

All  bids  were  rejected. 

There  is  $109,000  available  for  work  on  this  improvement. 

Abstract  of  proposals  for  building  an  earth  dike  on  South  Island,  opened  at  11  o'clock  i 
m.,  November  SO,  1892,  by  Maj,  W.  S.  Stanton,  Corps  of  Engineers, 


No. 

Name  and  address  of  bidder. 

Price  bid 

per  cubic 

yard. 

1 

Thomas  L.  Hosser.  Charlottesville.  Va 

Cents. 
30 
35 
24 
27 
28.06 

By  hand. 
Do. 

2 

Stowart  Stone  Co.,  Columbia,  S.  C 

3 

Kitt^^TihoTiH^^  M«or^  "DrpdffiTiir  Oo-,  Mobile.  Ala  T-r-.-  -r 

By  dredge. 
Do. 

4 

Charles  G.  Bochman.  Charleston.  S.  C 

5 

P.  Sanford  Koss.  Jersev  Citv.  N.J 

By  dredge  and  band. 

Awarded  to  bidder  No.  3,  Rittenhonse  Moore  Dredging  Company. 
There  is  $105, 000  available  for  work  on  this  improvement. 


HSPORT  OF  VR.  CHARLES  HUMPHREYS,  ASSISTANT  ENGINEER. 

United  States  Engineer  Office, 

North  Island,  June  SO,  ISOS. 

Major:  I  have  the  honor  to  submit  this  my  annual  report  of  the  operations  « 
Winyaw  Bay,  South  Carolina,  for  the  fiscal  year  ending  June  30, 1893. 


statement  of  work. 

Hired  labor  work. — Surveys  were  made  of  Bottle  Channel  Bar  in  January  withntf 
disclosing  any  change  of  depth  on  the  bar.  Surveys  were  also  made  around  and  i 
front  of  the  north  jetty  to  determine  the  scour  in  advance  of  the  mattresses  and  it 
filling  behind  their  outer  end. 

Surreys  of  the  shore  line  on  North  Island  have  been  made.  The  high-water  line  i 
the  east  side  of  the  jetty  has  advanced  seaward  50  feet  during  the  year  and  the  hi*^ 
wat«r  line  on  the  west  side  100  feet. 

Contour  surveys  and  maps  of  South  Island  near  the  sand  hills  at  north  end  of  ni^ 
dike  were  made,  also  of  Lagoon  Creek. 

A  survey  was  made  of  the  channel  in  Winyaw  Bay  opposite  the  mouth  of  MosquH' 
Creek  to  determine  the  available  depth  on  shoal  there.  A  channel  200  feet  ww 
and  12  feet  deep  was  found.  Surveys  were  made  to  detennine  settlement  an«l  shrill 
age  of  mud  dike  on  South  Island.    Construction  work  on  South  Island  mud  dike  bepa 
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ii  J^y  and  continued  until  October  22,  when  work  was  suapended  on  account  of  its 
«%'*»i\e  co8t  by  hand  labor.    Dnring  that  time  the  dike  was  built  to  full  dinieu- 
ma*fnt  a  length  of  255  f(H>t  and  to  partial  dimensions  for  an  additional  length  of 
.1^  firt.    Winga  were  built  at  each  end  toward  the  ocean,  the  south  wing  being  228 
int  long  and  tho  one  on  the  north  192  feet  lon^.    Slight  repairs  have  been  made 
iktf*  times  since  to  that  portion  bnilt  to  partial  dimensions.    No  repairs  have  been 
oktror  needed  to  that  portion  bnilt  to  full  dimensions. 
TVe  sand  beach  has  re-formed  where  it  was  washed  away  in  front  of  the  dike. 
T^  work  wan  done  by  hand,  with  shovels  and  wheelbarrows,  and  cost,  exclusive 
4<  vnK  qnarters,  etc.,  $5,723.87,  containing  6,025 .cubic  yards  of  mud  and  reciuiring 
>.*^cubic  yards  of  sand  excavation.    That  portion  of  miul  dike  built  to  full  dimen- 
sjfen  was  lOj  feet  high,  G21  feet  wide  on  bas(%  and  3  feet  wide  on  top. 

Yvni  September  to  Febraary  the  marsh  nn(ler  this  portion  of  the  dike  had  settled 
OTBfcvt,  and  the  top  of  the  dike  had  settled  2.6  feet.  During  January  and  Fcbru- 
.'crt  brash  dike  was  bnilt  just  north  of  the  mnd  dike  and  parallel  with  the  beach, 
tlvfeet  long;  it  has  caught  a  good  deal  of  saud,  which  has  partly  wtished  away 
:ieii  during  spring  tides,  although  at  present  the  beach  is  continuous  in  front  of  it. 
<.«i:of  brush  dike  to  date,  $330.91. 

f»*iraci  work. — ^Rittenhouse  Moore  Dredging  Company  began  work  on  their  con- 
tvt  on  Soath  Island  mud  dike  on  February  6,  with  a  few  laborers  and  continued 
iBt'.  Marrh  11,  dnring  which  time  881  cubic  yards  of  sand  were  removed  and  2,.S80 
l»«r  fr^t  of  ditch  at  toe  of  dike  were  cut,  when  all  work  wa.s  suspended  pending 
uffHtkl  of  dredge. 

TV  dredge  pHtfk  entered  Mosquito  Creek  in  the  early  part  of  June,  and  is  at  prcs- 
<*tln  Mosqnito  Creek  Canal,  about  200  feet  north  of  the  month  of  Lagoon  Creek,  on 
tiivay  tothedike. 

K.T.Gaynor  continued  work  on  tho  north  jetty  from  July  1  to  August  4,  when  his 
tmtnct  was  finished. 

^vini;  this  interval  he  placed  1,278.37  tons  of  largo  stone,  4,875.86  tons  of  small 
»^t«^.  and  2,605.33  square  yards  nuittresses,  extending  the  mattr^'sses  and  stonework 
fi««Ution  27-f-35  to  station  29-f75,  the  end  of  his  trestle  being  at  station  28-|-68.5. 
Hit  prices  were  $2.50  per  ton  of  2,000  pounds  for  small  stone,  and  $2.1H)  per  ton  of 
^m  pounds  for  large  stone,  and  70  cents  per  square  yard  for  mattresses ;  total  earned 
l^iuu  in  July  and  August,  $17,720.67. 

Ikrles  G.  Bochman  began  work  under  his  contract  January  27, 1893,  and  has  con- 
tJnr<l  to  date,  dnring  which  time  he  has  placed  579.13  tons  of  2,000  pounds  of  large 
stai.  17,021.86  tons  of  2,000  pounds  of  small  stone,  and  13,036.38  square  yards  of  mat- 
tAMt.  His  prices  are  $2.70  per  ton  for  lar<;o  stone,  $2.45  per  ton  for  small  stone, 
aii  11.05  per  8<juare  yard  for  mattresses.  He  has  earned  $56,955.40  and  will  proba- 
liheoiDpleto  hta  contract  by  the  10th  of  next  month. 

Ike  mattresses  placed  by  Mr.  Bochman  extend  from  station  29-|-75  to  station  41-)- 
2liDdUie  trestle  bnilt  by  him  from  28+68.5  to  station  34+22. 

RE2k[ARK8. 

fte  sand  bottom  in  advance  of  the  mattresses  placed  under  Gaynor's  contract 
M•l^Ml  very  much,  due  partly  to  the  water  jets  used  in  sinking  the  sheet  piles  and 
tiiRlf  piles. 

Ibpfl  showing  original  bottom  and  the  bottom  scoured  in  advance  of  the  mattresses 
"Amcloecd. 

Diring  the  stoppage  of  work  from  August  4,  1892,  to  January  27,  1893,  this  scour 
i^ed  a  depth  of  about  16  feet  for  a  length  of  nearly  500  feet  in  advance  of  seaward 
eiriofhutmat  sunk  by  Gaynor.  As  the  jetty  built  in  this  depth  of  water  would 
iWLh  exceed  in  cost  the  Board's  estimate  per  linear  foot,  it  was  considered  very 
<l«irable  to  decrease  this  heretofore  continuous  scour  if  possible.  Accordingly,  in 
MtBochnian's  contract  a  clause  was  inserted  requiring  the  contractor  to  keep  the 
i*fitreues  500  feet  in  ailvance  of  the  superstructure,  and  if  he  bnilt  any  trestle  to 
dim  the  piles  through  the  mattresses,  each  mattress  extending  the  whole  width  of 
tWfoqudatioa. 

&wt  piles  and  oyster  shells  were  omitted. 

tbe  trestle  built  nnder  this  contract  to  belong  to  the  United  States  and  no  stone 
(loped  outside  of  slopes  and  mattresses  to  be  paid  for. 

Hkp  water  jets  being  difficult  to  introduce  through  the  mattress  and  its  2  or 
"w*  t«et  of  rock  covering,  were  soon  abandoned  entirely,  and  the  trestle  piles  were 
dmen  with  the  hammer  alone.  The  penetration  of  the  piles  through  the  stono, 
nittreM.  and  sand  has  been  from  8  to  18  feet. 

ll«e  piles  are  generally  driven  at  low-water  slack  when  the  tide  is  rising  on  the 
^v;  it  itt  almost  impossible  to  properly  set  the  piles  exce]>t  at  slack  water,  owing  to 
uaitioag  tidal  current,  and  at  high- water  slack  there  is  generally  too  much  sea. 
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Under  these  conditions  the  trestle  has  heen  extended  553.5  feet  witho 
trouble :  two  piles  have  heen  driven  18  feet  in  one  and  a  half  hours.  The 
favorable  as  regurds  scour  in  advance  of  the  mattresses.  Under  the  old 
mattresses  were  sunk  in  from  12  to  16  feet  depth  at  low  wat^'r  and  at  preaci 
sinking  the  mats  in  6  feet  depth  of  water;  but  as  the  sand  is  scouring  for 
of  800  feet  at  least  in  advance  of  the  superstructure  the  mattresses  shon) 
1,000  to  1,500  feet  in  advance  of  the  superstructure  to  obtain  the  best  resul 
not  observed  any  settlement  in  the  mattresses  after  they  are  sunk  nor  have 
tresses  been  lost  after  bein^^  accepted.  During  the  nest  stoppage  of  work 
able  scour  may  be  expected  in  advance  of  the  last  mattress.  As  the  sea 
the  superstructure  advances  this'deep  hole  fills  up  gradually,  shoaling  m^ 
on  the  ocean  or  east  side  of  jetty  than  on  the  west  side. 

All  work  completed  has  been  well  and  substantially  executed,  by  the  coi 

Ten  thousand  nine  hundred  and  thirty-six  and  fifty-eight  hundred 
small  stone  and  579.13  tons  of  large  stone  came  from  New  York  in  sailing 
was  unloaded  at  North  Island  and  placed  on  the  jetty  via  trestle  by  locoi 
dump  cars;  1,278.37  tons  of  large  atone  and  10,961.14  t<ms  of  small  stone 
Columbia,  Edgefield,  etc.,  by  railroad  to  Georgetown  and  thence  by  tu; 
lighters  to  the  jetty.  The  New  York  rock  is  not  suitable  for  large  stone 
the  sea  and  should  be  excluded  in  the  next  specifications.  Rock  can  be  p 
the  trestle  300  days  in  the  year  and  by  lighters  200  days  in  the  year. 

The  mattresses  were  made  about  9  miles  up  Winyaw  Bay  and  towed  b; 
to  within  2,000  feet  of  jetty  and  then  dropped  down  with  the  ebb  tide  the 
of  the  distance,  there  being  a  shoal  to  cross  with  5  feet  depth  on  it  bei 
channel  and  jetty. 

A  mattress  contains  about  650  square  yards.    From  four  to  five  mats  are 
placed  per  month.    Twenty-nine  men  and  six  mules  have  collected  ma 
built  3,055.55  square  yards  of  mattress  in  one  month. 

The  depth  on  the  main  channel  bar  remains  about  the  same^  7  feet  at  lo 
Hi  feet  at  high  tide. 

EMPLOYES. 


Mr.  John  A.  Dill  and  Mr.  Herman  Bryan  have  had  charge  of  all  constrnctl^ 
on  the  South  Island  dikes.    Mr.  Bryan  has  been  the  inspector  on  Mr.  B< 
contract.    Messrs.  Dill  and  Bryan  have  rendered  very  efficient  work. 


COMMKRCE. 


Commercial  statistics  were  compiled  and  estimated  from  the  most  reliable  soi 
by  Mr.  W.  D.  Morgan,  Mr.  L.  S.  Ehrich,  the  collector  at  Georgetown,  and  thfl 


pilots. 


Very  respectfullyi  yonr  obedient  servant, 


MiO*  W.  S.  Stanton, 

Corps  of  JCngineera,  U,  S,  A, 


CnAS.  HUMPHRRTflL    • 

A$9i$tant  £ngwd 


COMMERCIAL  STATISTICS. 


The  commerce  for  the  year  ending  December  31, 1892,  is  estimated  a«  follows: 


Class  of  goods. 


Cotton 

Rioo 

Vegotablea,  inohiilin;;  truck 

Live  8to<-k,  includiug  poultry 

Turpeutiuc,  cniile  and  apirlts  of,  and 
resin 


Tons. 


2,500 
10,600  I 
120 
6 

63,250 


Class  of  goods. 


Fish  and  shell  fish 

Lumber  and  its  products 
General  mercbandiso . . . . 

Total 


H 


12$ 


271« 


f    ^# 


Ten  thousand  five  hundred  passengers  were  carried  during  the  year. 


SHEET       S. 


■•I* 


t 

• 

r    f9k^ff 

^/nujL-b  BsTonT    j6*  ijunx  ao,ieea. 

ERgM 
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year.  She  can  carry  over  the  shoal,  about  three-fourths  of  a  mile  \> 
low  the  bridge,  about  11  tous  with  a  draft  of  3  feet,  and  has  full  ca 
goes  to  that  dralt  about  two  months  (November  and  December)  ii.- 
nually,  but  it  is  said  to  be  usually  able  to  carry  all  freight  at  lia  i: 
each  trip.  During  the  other  ten  months  she  is  said  to  have  lijr 
freights,  less  than  she  can  carry.  Last  year  she  is  reported  to  ba^^ 
carried  300  bales  of  cotton.  She  carries  down,  besides  cotton^  a  smd 
quantity  of  naval  stores,  eggs,  and  potatoes,  and  takes  up  uiereliitt 
dise  in  return. 

Edwards  Mill  is  a  village  containing  two  stores  and  a  few  boustx 
about  3 J  miles  by  the  creek  and  2 J  miles  by  a  sandy  road,  above  B<  < 
ners  Bridge.  By  the  United  States  census  the  town  of  Edwards  INL 
contained  in  1890  a  population  of  62. 

The  object  of  the  improvement  of  the  creek  which  the  citizens  of  V. 
wards  Mills  desire  is  to  permit  vessels  or  boats  to  ascend  to  within  abir 
one-fourth  of  a  mile  of  the  village,  and  thus  save  2J  of  the  2 J  miles  •« 
wagon  transportation  to  and  from  Bonners  Bridge  for  the  freight  wlii: 
they  sliip  and  receive  by  the  schooner,  and  which  cannot  by  the  niK 
favorable  statements  (somewhat  in  conflict  with  those  made  at  Bodu^ 
Bridge)  exceed  10  tons  eaeh  way  weekly,  and  also  to  cheapen  the  tra> 
portation  on  the  corn  produced  and  on  the  merchandise  brought  dii-et-r 
from  Washington  by  the  farmers  in  the  adjacent  sparsely  settled  count*. 

As  far  as  regards  the  character  of  the  stream  itself  it  would  be  worti 
of  improvement  to  Bonners  Bridge  or  even  Ross  Landing  for  ves^s* 
of  6  feet  draft.  But  its  present  condition  up  4J  miles  to  Bonners  Bricl* 
is  adequate  to  all  needs  of  commerce  both  present  and  at  least  in  t» 
near  future.  Its  improvement  1^  miles  farther  to  JEtoss  Landing  ^ 
cutting  through  the  dam  and  ameliorating  perhaps  two  or  th» 
bends,  would  not,  owing  to  the  topography,  materially  shorten  the  li;^ 
to  Edwards  Mill  or  benefit  any  interest  to  a  degree  worthy  of  consicU 
ation ;  while  the  creek  for  the  upper  2  miles  through  the  8wamx>  ■ 
Edwards  Mill  is  not  worthy  of  any  expenditure  of  public  money. 

Furthermore,  the  5J  miles  that  are  or  could  be  navigated  peiietrs^ 
so  short  a  distance,  only  5  miles  trom  the  Pamlico  River,  the  benefit- 
any  application  of  public  funds  to  the  estuary  would  be  restricted  t#* 
very  small  section  and,  in  a  country  so  sparsely  |)opulated,  to  a  sumI 
number  of  people. 

Beaufort  County,  in  which  this  estuary  is,  had  in  1890,  by  the  Unili 
States  census,  a  rural  population  (excluding  the  town  of  Washingtii 
of  about  25  per  square  mile.  It  produced  in  1889,  by  the  census,  5,1* 
bales  of  cotton  on  15, 887  acres,  221,659  bushels  of  com  on  19,350  ac»r* 
and  27,227  bushels  of  oats  on  2,523  acre«,  being  one-third  of  a  bale< 
cotton,  10 J  bushels  of  oats,  or  1 1 J  bushels  of  corn  per  ivcre.  The  otlr 
cereals  grown  in  the  county  were  475  bushels  of  wheat,  200  bushel^?/ 
buckwheat,  and  20  bushels  of  rye. 

The  examination  was  made  in  detail  by  my  assistant,  First  Lient.L 
W.  Van  0.  Lucas,  Corps  of  Engineers,  November  10  to  14,  and  uponii 
conclusion  1  ascended  the  estuary  with  him  to  Edwards  Mill. 

I  am  obliged  to  report  that  in  my  opinion  Durhams  Estuary  from  * 
mouth  to  Edwards  Mill  is  not  worthy  of  improvement  by  the  Gened 
Government. 

Respectfully  submitted.  W.  S.  Stanton, 

Major ^  Corps  of  Engineers 

Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers^  U,  8.  A. 

(Through  Col.  William  P.  Craighill,  Corps  of  Engineers,  t>ivia<» 
Engineer,  Southeast  Division.) 
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[First  iiKloroemoiit.] 

U.  S.  Engineer  Office, 
Baltimore^  McL,  November  ^6^  1892. 

Sespectfnlly  submitted  to  the  Chief  of  Engineers. 
Ill  view  of  the  stat4Mueuts  of  the  local  engineer,  I  am  of  the  opinion 
thstt  this  stream  is  not  **  worthy  of  iini)roveineut  by  the  General  Cov- 
er ument.'' 

Wm.  p.  Craiguill, 
Colonel^  Corj)8  of  Entjineers. 


la    27. 

rRELIUINAKY  EXAMINATION   FOR   I5REAKWATER   TO   PROTECT  TOWN 

OF  BEAUFORT,  NORTH  CAROLINA. 

[Pxiated  io  House  Ex.  Doc.  No.  246,  PMfty -second  Congress,  second  session.] 

Office  op  the  Chief  of  Engineers, 

United  States  Army, 
Washington^  D,  C,  February  15j  1893, 

SiB:  I  have  the  honor  to  submit  the  accompanying  copy  of  report, 
[lat«d  February  13, 1893,  by  Maj.  W.  S.  Stanton,  Corps  of  Engineers, 
i>f  i-tHults  of  preliminary  examination  for  breakwater  to  protet  t  town 
i>f  Jleaofort,  N.  C,  made  to  comply  Avith  provisions  of  the  river  and 
liai'bor  act  approved  July  13,  1892. 

It  is  the  opinion  of  Maj.  Stanton,  concurred  in  by  the  division  en- 
tjiiK^er  and  by  this  oflSce,  that  the  h)cality  is  not  worthy  of  improvement 
L>y  the  (Jeiieral  Government  in  the  manner  proposed. 
Very  respectfully,  your  obedient  servant, 

Thos.  Lincoln  Casey, 
Brig.  Oen.j  Chief  of  Engineers, 
lion.  S.  B.  Elkins, 

Secretary  of  War. 


REPORT  of  maj.  W.  S.  STANTON,  CORPS  OF  ENGINEERS. 

United  States  Engineer  Office, 

Wilmington,  K.  C,  February  13j  1893. 

O  KiCERAL :  Your  letter  of  July  14  required  me  to  make,  pursuant  to 
bo  river  and  harbor  act  of  July  13, 1892,  a  preliminary  examination 
•>r  l>reak water  to  protect  town  of  Beaufort,  X.  C. 

Krom  Cape  Lookout,  8  miles  east  of  Beaufort,  to  Bogue  Inlet,  22 
li  1  es  went  of  it,  the  Atlantic  coast  trends  approximately  east  and  west. 
rhe  entrance  to  Beaufort  Harbor,  Old  Topsail  Inlet,  through  the  cordon 
.tfrprnlt  li  miles  wide. 

lieauff>rt  is  on  the  main  shore.    Its  water  front,  containing  most  of 

-^  stores  and  wharves,  ranges  about  northwest  by  west  and  soutlieast 

•y  ea«t,  and  is  directly  opposite  and  If  miles  due  north  fioni  the  inlet. 

'^Southeasterly  gales  are  the  most  violent,  but  infrequent  and  briefest 

'I  daration. 

Between  a  line  drawn  from  the  northwesterly  extremity  of  the  town 
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year.  She  can  carry  over  the  shoal,  about  three-fourths  of  a  mile  H 
low  the  bridge,  about  11  tons  with  a  draft  of  3  feet,  and  has  full  ra 
goes  to  that  draft  about  two  months  (November  and  December)  ;i. 
nually,  but  it  is  said  to  be  usually  able  to  carry  all  freight  at  hai: 
each  trip.  During  the  other  ten  months  she  is  said  to  haveliji: 
freights,  less  than  she  can  carry.  Last  year  she  is  re]>orted  to  ha-- 
carried  300  bales  of  cotton.  She  carries  down,  besides  cotton,  a  Buvi 
quantity  of  naval  stores,  eggs,  and  potatoes,  and  takes  up  nieicbj* 
dise  in  return. 

Edwards  Mill  is  a  village  containing  two  stores  and  a  few  bons« 
about  3 J  miles  by  the  creek  and  2 J  miles  by  a  sandy  road,  above  B<« 
ners  Bridge.  By  the  United  States  census  the  town  of  Edwards  M: 
contained  in  1890  a  population  of  62. 

The  object  of  the  improvement  of  the  creek  which  the  citizens  of  F 
wards  Mills  desire  is  to  permit  vessels  or  boats  to  ascend  to  within  alxv 
one-fourth  of  a  mile  of  the  village,  and  thus  save  2J  of  the  2^  miles  • 
wagon  transportation  to  and  from  Bonners  Bridge  for  the  freight  wliii 
they  ship  and  receive  by  the  schooner,  and  which  cannot  by  the  in<« 
favorable  statements  (somewhat  in  conflict  with  those  made  at  Bonno 
Bridge)  exceed  10  tons  each  way  weekly,  and  also  to  cheapen  the  tra* 
portation  on  the  corn  produced  and  on  the  merchandise  brought  dire^i' 
from  Washington  by  thefarmers  in  the  adjacent  sparsely  settled  count' 

As  far  as  regards  the  character  of  the  stream  itself  it  would  be  wort  • 
of  improvement  to  Bonners  Bridge  or  even  Ross  Landing  for  vess# 
of  6  feet  draft.  But  its  present  condition  up  4  J  miles  to  Bonners  Bridf 
is  adequate  to  all  needs  of  commerce  both  preseat  and  at  least  in  tf 
near  future.  Its  improvement  IJ  miles  farther  to  Eoss  Landing  t 
cutting  through  the  dam  and  ameliorating  perhaps  two  or  thw 
bends,  would  not,  owing  to  the  topography,  materially  shorten  the  ha. 
to  Edwards  Mill  or  benefit  any  interest  to  a  degree  worthy  of  conside 
ation ;  while  the  creek  for  the  upper  2  miles  through  the  swamj)  • 
Edwards  Mill  is  not  worthy  of  any  expenditure  of  public  money. 

Furthermore,  the  5J  miles  that  are  or  could  be  navigated  peiietrs 
so  short  a  distance,  only  5  miles  trom  the  Pamlico  River,  the  beiietit  i 
any  application  of  public  funds  to  the  estuary  would  be  restricted  t^i 
very  small  section  and,  in  a  country  so  sparsely  jwpulated,  to  a  snii 
number  of  people. 

Beaufort  County,  in  which  this  estuary  is,  had  in  1890,  by  the  Unit* 
States  census,  a  rural  population  (excluding  the  town  of  Washiugtc 
of  about  25  per  square  mile.  It  produced  in  1889,  by  the  censUvS,  5,(i 
bales  of  cotton  on  15, 887  acres,  221,659  bushels  of  com  on  19,350  acri. 
and  27,227  bushels  of  oats  on  2,523  acre-s,  being  one-third  of  abale^ 
cotton,  10 J  bushels  of  oats,  or  1 1 J  bushels  of  corn  per  acre.  The  otlr 
cereals  grown  in  the  county  were  475  bushels  of  wheat,  200  bushelt^' 
buckwheat,  and  20  bushels  of  rye. 

The  examination  was  made  in  detail  by  my  assistant,  First  Lient.L 
W.  Van  0.  Lucas,  Corps  of  Engineers,  November  10  to  14,  and  upon^ 
conclusion  1  ascended  the  estuary  with  him  to  Edwards  Mill. 

I  am  obliged  to  report  that  in  my  opinion  Durhams  Estuary  from  * 
mouth  to  Edwards  Mill  is  not  worthy  of  improvement  by  the  Gened 
Government. 

Respectfully  submitted.  W.  8.  Stanton, 

Majorj  Corps  of  Engineers 

Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers^  U.  8,  A. 

(Through  Col.  William  P.  Craighill,  Corps  of  Engineers,  l>ivisicft 
Engineer,  Southeast  Division.) 
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[l^'irst  iucloroeniont-.] 

U.  S.  Enginekk  Office, 
Baltimore^  Md.^  November  ^6 j  1892. 

Be^pectfully  submitted  to  the  Chief  of  Engineers. 
Ill  view  of  the  statt*,iueuts  of  the  k)cal  engineer,  I  am  of  the  opinion 
thiU  this  stream  is  not  **  worthy  of  iini)rovenRMit  by  the  General  Gov- 
erufflent.'' 

Wm.  p.  Craigiiill, 
Colonel^  Corj)8  of  ^nyineers. 


Li  27. 

PREUMINART  EXAMINATION  FOR  BREAKWATER  TO  PROTECT  TOWN 

OF  BEAUFORT,  NORTH  CAROLINA. 

[Frfnted  in  Hoaiie  Ex.  Doc.  No.  246,  Fifly-aocond  Congrosa,  second  soBsion.] 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Washington^  D,  C,  February  15j  1893, 

Sa:  I  have  the  honor  to  submit  the  accompariying  copy  of  report, 
ilated  February  13, 1893,  by  Maj.  W.  S.  Stanton,  Corps  of  Engineers, 
of  it^nlts  of  preliminary  examination  for  breakwater  to  protect  town 
[>f  Ikattfort,  N.  C,  made  to  comply  with  provisions  of  the  river  and 
barbor  act  approved  July  13,  1892. 

It  is  the  opinion  of  Maj.  Stanton,  concurred  in  by  the  division  en- 
B:in<w  and  by  this  office,  that  the  locality  is  not  worthy  of  improvement 
l)y  the  (ieneral  Government  in  the  manner  proposed. 
Very  respectfully,  your  obedient  servant, 

Thos.  Lincoln  Casey, 
Brig,  Oeti.j  Chief  of  Engineers. 
JJoQ.  8.  B.  Elkins, 

Secretary  of  War. 


rspobt  of  maj.  w.  s.  stanton,  corps  of  engineers. 

United  States  Engineer  Office, 

Wilmington,  N.  C,  February  13, 1893. 

Grkebal:  Your  letter  of  July  14  required  me  to  make,  pursuant  to 
he  river  and  harbor  act  of  July  13,  1892,  a  preliminary  examination 
br  breakwater  to  protect  town  of  Beaufort,  N.  C. 

r'rom  Cape  Lookout,  8  miles  east  of  Beaufort,  to  Bogue  Inlet,  22 
uilos  west  of  it,  the  Atlantic  coast  trends  ai)proximately  east  and  west. 
He  entrance  to  Beaufort  Harbor,  Old  Topsail  Inlet,  through  the  cordon 
ittor^U  IJ  miles  wide. 

Ileanfort  ia  on  the  main  shore.  Its  water  front,  containing  most  of 
t*  stoies  and  wharves,  ranges  about  northwest  by  west  and  southeast 
tj  east,  and  is  directly  opposite  and  If  miles  due  north  from  the  inlet. 

Soatheaftterly  gales  are  the  most  violent,  but  infrequent  and  briefest 
n  duration. 

Between  a  line  drawn  from  the  northwesterly  extremity  of  the  town 
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S.  190  15'  E.,  to  the  easterly  side  of  the  inlet  (tangent  to  Shacklefod 
Point)  and  a  line  drawn  from  its  southeasterly  extremity  to  the  wesv 
erly  side  of  the  inlet  (tangent  to  Fort  Macon  Point),  embniciug  58i' 
from  S.  by  E.  f  E.  to  SVV.  ^  S.,  Beautbrt  is  exposed  through  the  iu\¥ 
to  the  open  sea  except  the  important  degree  of  protection  given  by  tli 
extensive  shoal  extending,  between  the  town  and  the  inlet,  from  tb 
channel  leading  to  North  Kiver,  two  miles  easterly  ot  Beaufort,  to  tb 
channel  leading  to  Newport  River,  about  a  mile  westerly  from  it. 

The  distance  from  the  water  front  of  the  town  to  the  6-foot  contoc 
on  the  northerly  side  of  this  shoal  is  90  to  200  feet,  and  to  the  same  c<.k 
tour  on  its  southerly  side  2,000  yards  in  the  direction  of  Fort  Maco 
Point,  and  about  3,250  yards  in  the  more  southeasterly  and  most  es 
posed  direction  of  Shackleford  Point.  In  the  former  direction  the  shd 
is  bare  at  mean  low  water  for  a  distance  of  750  to  1,100  yards,  and  i 
submerged  to  a  depth  of  not  more  than  1  foot  for  a  iurther  distane 
of  about  400  yards;  while  in  the  latter  direction  it  is  bare  at  low  wate 
for  700  to  900  yards  and  submerged  not  more  than  1  foot  for  a  ftirtle 
distance  of  about  1,000  yards. 

On  the  crest  of  this  shoal,  between  the  town  and  the  inlet,  the  deii 
of  water  at  high  water  is  about  2  feet. 

The  bar  channels  and  the  shoals  in  the  immediate  vicinity  are  > 
shifting  no  soundings  are  given  on  the  Coast  Survey  charts  from  t> 
shoal  within  the  inlet  seawards  to  20  fathoms  of  water,  but  the  6,  I 
and  18  foot  contours  outside  the  cordon  littoral  at  either  side  of  iM 
inlet  are,  respectively,  about  3,  3J,  and  3J  miles  from  Beaufort,  li 
depth  in  the  shifting  channel  on  the  bar  is  16  feet. 

On  the  shoal  is  a  long  narrow  island  of  sand  grown  over  with  grai. 
its  westerly  extremity  being  500  yards  in  front  of  the  extreme  easterj 
part  of  Beaufort,  while  500  yards  in  front  of  the  westerly  half  of  Hr 
town  is  a  marshy  island  called  Town  Marsh.  These  two  islands  veB? 
upon  the  edges  of  the  exposed  sector  above  described. 

The  citizens  of  Beaufort  desire  a  breakwater  about  500  yards  long* 
connect  these  two  islands  and  close  this  sector,  to  protect  the  tofi 
against  the  sea  and  to  arrest  the  deterioration  of  the  channel  along? 
front,  which  they  state  has  been  long  in  progress  and  allege  is  causl 
by  the  sand  being  washed  into  it  from  the  shoal. 

Beaufort  is  reported  to  have  suffered  considerable  damage  fi« 
storms  in  1827,  and  twice  between  1827  and  1879,  but  the  amount/ 
damage  caused  by  the  sea  during  those  three  storms  is  not  known. 

The  application  for  this  breakwater  is  induced  by  the  destmctiorf 
about  fifteen  buildings,  including  the  Atlantic  Hotel,  situated  altf 
the  water  front  of  the  town,  by  a  hurricane  on  the  morning  of  Augit 
18, 1879.  The  value  of  the  property  then  destroyed  is  variously  el- 
mated  by  the  citizens  at  $45,0(X),  $60,000,  $75,000,  and  $140,000. 

The  hurricane  occurred  during  spring  tides.  The  wind  was  soii- 
east,  and  I  am  informed  from  the  Weather  Bureau  at  Washington  tilt 
by  the  records  of  the  signal  service  station,  then  at  Port  Macoii.it 
7 :30  a.  m.  it  attained  a  velocity  of  100  miles  per  hour,  and  that  the  tik' 
rose  4  feet  higher  than  usual  high  tide  for  the  season.  The  foUowig 
is  an  extract  from  an  entry  in  the  daily  journal  at  tie  signal  sertre 
station  at  Cape  Lookout  descriptive  of  the  storm:  "6:40  a.  m. — Ar- 
mometer  cups  have  blown  away;  self- registering  showing  a  velocitj^t" 
138  miles  and  wind  increasing  and  sea  rising."  The  observer  repoitd 
houses  and  chimneys  blown  down  at  Gape  Lookout  and  small  colt 
blown  through  the  air. 
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The  damage  at  Beaafort  was  confined  mostly  to  buildings  that  stood 
at  the  water's  edge  on  tlie  narrow  space  between  the  water  line  and 
the  front  street.  On  the  landward  side  of  that  street  three  houses  are 
reported  to  have  been  destroyed  and  several  others  more  or  less  dam- 
a^etl.  The  water  reached  but  a  short  distance  beyond  the  street  and 
did  not  cove;  the  higher  part  of  the  front  street  itself.  The  hotel 
which  was  destroyed  was  at  the  eastern  extremity  of  the  town,  on  a 
tlim^y  foundation  in  the  water  100  feet  or  more  seaward  of  the  high- 
water  line. 

Considering  the  exposed  direction  from  which  the  wind  came  and  its 
exclusive  ^iolence,  the  restriction  of  the  damage  mostly  to  buildings 
so  imprudently  located  well  attests  the  degree  of  security  given  to  the 
to\rti  by  the  shoals  above  described. 

Bxcepting  the  site  of  the  hotel,  buildings  have  been  rebuilt  at  the 
water^s  edge  upon  the  site  of  those  destroyed,  although  secure  sites 
cxiiild  doubtless  have  been  found  at  no  great  distance  from  the  wharves. 
li'  tlie  owners  of  this  property,  in  preference  to  safe,  available  sites,  place 
it  in  so  exposed  a  location  at  the  water's  edge  for  convenience  to  ship- 
pill)?,  thereby  incurring  risk  which  insurance  companies  will  not  cover 
ill  svaboard  cities,  I  do  not  see  that  money  should  be  in  any  way  aj)- 
plied  by  the  United  States  for  its  protection. 

A  sea  wall  which  has  been  built  by  the  owners  of  this  property  along 
its  front  will  give  it  a  considerable  measure  of  protection  and  could  by 
a  farther  application  of  their  own  funds  give  any  additional  protection 
that  may  be  necessary. 

The  channel  along  the  front  of  Beaufort  extends  easterly  along  the 
northerly  side  of  Bird  Island  Shoal  to  Core  Sound  and  North  River. 
Tliiiragh  this  channel,  and  Morse  Slough  at  the  east  end  of  the  shoal, 
vesaels  are  said  to  have  gone  to  sea  from  Beaufort  30  years  ago,  draw- 
in  k  ^  f^t  at  high  water. 

A  comparison  of  charts  from  surveys  made  in  1854, 1864, 1874,  and 
1S«S7  shows  extensive  shoaling  has  been  in  progress  since  1854,  and 
thata(*cretion8  to  Bird  Island  Shoal  have  more  than  doubled  its  width 
above  low  water  at  its  easterly  end,  extending  it  900  yards  northerly 
t4)ward  Horse  Island,  reducing  the  easterly  entrance  to  the  channel 
lK*t  ween  the  shoal  and  Horse  Island  from  a  width  of  1,000  yards  and 
in'e«itest  depth  of  4  feet  in  1854  to  a  width  of  100  yards  and  depth  of  6 
inrlies  in  1887.  Immediately  west  of  Horse  Island,  at  the  junction  of 
Che  channels  on  each  side  of  it,  the  width  of  the  channel  at  low  water 
wais  1,860  feet  in  1854  and  870  feet  in  1887. 

By  a  rough  comparison,  the  cross  sei;tion  of  the  channel  about  a  third 
of  a  mUe  east  of  Beaufort  diminished  58  per  cent  between  1821  and 
1SH5,  or  50  per  cent  between  1854  and  1885,  and  the  cross  section  at 
Be^iafort  diminished  about  46  per  cent  between  1821  and  1885,  the 
Aonling  having  extended  throughout  the  channel. 

Wliile  the  flood  tide  flows  easterly  through  this  channel  the  ebb 
inrreots  are  unfavorable  to  its  maintenance,  entering  at  both  ends  and 
ni«'^etiog  a  little  east  of  Beaufort. 

Ill  1821,  according  to  Maj.  Kearney's  chart,  Bird  Island  had  not 
fikrmed  on  Bird  Island  Shoal,  then  called  Bird  Shoal.  On  the  chart  of 
1^.14  the  island  is  shown  three-eighths  of  a  mile  long,  its  easterly  end 
':»eiiig  then  about  2,100  yards  southerly  from  the  easterly  extremity  of 
Beaoiort.  In  1885  it  had  moved  north  1,000  yards  and  extended 
hasterly  three-eighths  of  a  mile,  doubling  its  length  and  excluding  the 
ride  fiim  overflowing  the  shoal  for  three-fourths  of  a  mile,  from  the 
rosterlj  extremity  of  Beaufort  to  Horse  Island. 
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on  the  wharf  at  Mackeys  Ferry,  'N.  C,  where  they  will  be  sold  at  pii 
lie  auction  July  25,  1893,  pursuant  to  authority  from  the  Chief  of  B 
gineers  of  January  12, 1893, 

Concord. — In  November,  1892,  the  agent  of  the  Old  Dominion  Stem 
ship  Company  at  Washington,  N.  C,  complained  that  the  steamer  ^ 
hemarle,  belonging  to  that  company,  had  recently  struck  heavily  on  £ 
obstruction  in  the  channel  of  the  Pamlico  River,  just  below  Wa8bingft<i 
Immediate  examination  by  dragging  the  channel  located  the obstii 
tion,  which  was  reported  by  men  long  familiar  with  the  locality  to  \ 
the  remains  of  the  wreck  of  the  steamer  Concord^  which  was  sunki 
February,  1886,  and  a  great  part  of  which  had  been  previously  remov* 

It  was  reported  to  the  Chief  of  Engineers  November  2, 1892,  to  b«j 
dangerous  obstruction  to  navigation,  and  November  26, 1892,  its  » 
moval  was  authorized  by  the  Secretary  of  War  by  United  States  hois7 
and  crew  then  employed  in  the  river,  and  $500  were  allotted  for  ti 
purpose  from  the  indefinite  appropriation  applicable  under  act  of  Jw 
14, 1880,  to  the  purpose. 

But  a  few  ships'  knees  and  bolts  were  found,  which,  however,  we 
jagged  and  dangerous  obstructions.  Their  removal  was  completed  I> 
cember  6, 1892,  at  a  cost  of  $54.20. 

City  of  Long  Branch. — ^In  October,  1892,  the  steamer  City  of  Xf» 
Branch  was  burned  and  sank  in  the  Iloanoko  Hiver  about  2  miles  bel# 
Williamston,  N.  0.  The  wreck,  whose  bow  was  above  and  stern  \ 
neath  the  surface  of  the  water,  projected  into  the  channel. 

January  9, 1893,  the  wreck,  being  a  dangerous  obstruction  to  navif- 
tion  and  having  remained  ''to  the  injury  of  commerce  and  navigati* 
for  a  longer  period  than  two  months"  was  reported  to  the  Chief  of  \t 
gineers  with  application  for  an  allotment  of  $750  and  authority  to  * 
move  it  by  the  United  States  bolster  and  crew  at  work  in  the  river. 

The  application  was  approved  by  the  Secretary  of  War  January  .. 
1893,  and  the  removal  of  the  wreck,  so  far  as  it  was  an  obstruction  - 
navigation,  was  completed  March  23, 1893,  at  a  cost  of  $539.54. 

Wreck  of  United  States  gunboat^  Cape  Fear  River. — ^The  boiler  oli 
United  States  gunboat,  sunk  during  the  war  on  the  bar  at  the  entrain 
to  the  Cape  Fear  Eiver,  lay  in  January,  1893,  exactly  on  the  line" 
which  the  best  channel  through  inner  shoals  on  the  bar,  following.) 
straight  course  from  sea  to  river,  had  recently  shifted.  At  mean  1^ 
water  the  depth  on  the  wreck  was  13 J  feet,  the  present  channel  dei^ 
being  15.2  feet  and  the  depth  to  be  obtained  by  the  project  for  impn- 
ing  the  bar  18  feet. 

The  wreck  was  a  dangerous  obstruction  both  to  navigation  and' 
the  dredging  of  the  bar  by  the  United  States  Suction  Dredge  Wo^ 
bury. 

January  3, 1893,  its  removal  was  authorized  by  the  Secretary  of  Wf 
and  an  allotment  of  $3,500  made  for  the  purpose  from  the  permauo 
indefinite  appropriation,  act  of  June  14, 1880. 

Contract  was  entered  into  April  24  and  approved  May  13, 1893,  w» 
Johnston  &  Townsend,  of  Somers  Point,  New  Jersey,  for  the  remov 
of  the  wreck  for  the  sum  of  $2,234.  The  contractors  commenced  w«i 
May  20  and  completed  the  removal  of  the  wreck  to  the  depth  of: 
feet  below  mean  low  water  June  27, 1893.  The  entire  cost  of  its  reino\* 
was  $2,601.02.  The  details  of  the  wreck  and  of  the  work  will  be  foui 
in  the  appended  report  of  Mr.  B.  D.  Thompson,  assistant  engineer,  3 
immediate  charge  of  it. 
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bkpobt  op  mb.  b.  d.  thompson,  assistant  kngineer. 

United  States  Engineer  Office, 

JVilmington,  N.  C,  June  SO,  189S. 

Major:  ,I  bare  the  honor  to  sabmit  tlie  following  report  on  ''Removing  sunken 
\«aH«l«or  craft  ob«tructiug  or  endangering  navigation''  for  the  fiscal  year  ending 
J  oais  30,1893. 

One  wreck  has  been  removed  daring  the  year,  viz,  that  of  a  gnnboat  lying  in  the 
chaQDel  at  the  entrance  to  Cape  Fear  River,  North  Carolina.  The  steamer  is  stated 
to  have  been  a  wooden-hull  vessel  of  about  100  tons  and  from  100  to  110  feet  in 
It^aeth,  employed  by  the  Federal  Government  as  a  blockade  cruiser  and  to  have 
Ct)it«n  aground  in  the  position  of  the  wreck  one  night  in  1863.  At  daylight,  being 
i*\pi«ed  to  the  tire  of  the  Confederate  batteries  at  Baldhead  and  Oak  Island,  the 
(rev  abandoned  the  boat  after  setting  fire  to  her.  For  many  years  portions  of  the 
%%  ifck  were  visible  at  low  tide,  but  at  vai*ions  times  since  difiereut  parties  had,  by 
t)tc  056  of  explosives  and  other  means,  removed  as  much  of  the  wreck  as  was  profit- 
ablf  ui  them  and  left  the  remainder.  Portions  of  the  flues  and  shell  of  the  boiler 
\\en>  also,  in  1890,  removed  by  the  United  States.  The  wreck  had  giiflually  sunk 
until,  in  1893,  it  was  covered  by  13}  feet  of  water.  Its  position  was  such  that  it 
WM  considered  expedient  to  remove  whatever  remained,  as  it  interfered  materially 
u  ith  the  dredging  done  by  the  JVoodhury  on  the  bar  channel. 

CoDtract  was  approved  May  20, 1893,  and  euterod  into  with  Messrs.  Johnston  6c 
Tiivntu'nd  for  the  entire  removal  and  disposal  of  the  balance  of  the  wreck.  Under 
tliin  contract  work  commenced  May  20  and  ended  Juno  23.  About  1,260  pounds  of 
d>*aaiDite  were  used  by  them  during  the  progress  of  the  work  and  pieces  of  the 
b«>iler  were  taken  up.  No  traces  of  the  hull  or  machinery  were  found.  The  work 
w«  iojipected  on  June  27  by  First  Lieut.  £.  W.  V.  Lucas.  Soundings  with  an  iron 
rod  at  tne  site  of  the  wreck  were  carried  to  a  depth  of  22  feet  below  low  water — as 
lov  aa  the  rod  could  be  forced  through  the  sand.  The  locality  was  then  examined 
by  a  diver.  No  traces  or  fragments  of  the  wreck  were  discovered.  Nothing  ot 
vuloe  was  recovered  or  saved. 

Very  respectfolly,  your  obedient  servant, 

E.  D.  Thompson, 
U,  S,  AaHatant  Engineer, 
Major  W.  B.  Stanton, 

CorjM  of  Engineer$f  U.  8,  A, 


.  I  f***rart  of  propoeaU  far  removing  wreck  of  gmihoat  ai  entrance  to  Cape  Fear  Rivera 
•peaed  el  11  o'clock  a.  m.,  April  8, 1803,  by  Maj,  W,  8.  Stanton,  Corps  of  Engineere. 


Na 


Name  and  addreu  of  bidder. 


1 1  Jtnmi  T.  HanxT,  Wilmington.  N.  C 

2 1  WUUtm  H.  Pike.  Brunawick  County,  N.  C. 

:i    JohuG.Snillh.  Charleston.  S.  C 

4  '  Johnston  St  Townsend,  Loki^,  Del 

i   C.  P.  £.  Burgwyii,  Kicbmuod,  Ya 


Price  bid. 


$4,150 
5,073 
4,700 
2,234 
0,000 


Awarded  to  bidder  No.  4,  Johnston  &  Townsend. 
There  is  |3,500  available  for  the  work. 


rUELIMlXARY  EXAMINATION  OF  POTOHUNK  RIVER,  NORTH  CAROLINA. 
[Printed  in  Honae  Ex.  Doc.  No.  207,  Fifty-second  Congress,  second  session.] 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Washington,  J).  0.,  January  23, 1893* 

Sm;  T  have  tbe  honor  to  submit  the  accompanying  copy  of  report, 
dated  January  17,  1893,  upon  preliminary  examination  of  Potohunk 
Kiver,  North  Carolina,  made  by  Msy.  W.  S.  Stanton,  Corps  of  Engineers, 
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in  compliance  with  the  provisions  of  the  river  and  harbor  act  approve 
July  13, 1892. 

It  is  the  opinion  of  Major  Stanton  and  the  division  engineer,  concurw 
in  by  this  office,  that  this  river  is  not  worthy  of  improvement  by  ik 
General  Government. 

Very  respectfully,  your  obedient  servant, 

Thos.  Lincoln  Casey, 
Brigadier- General^  Chief  of  Engineers. 
Hon.  S.  B.  Elkins, 

Secretary  of  War. 


report  of  ma  j.  w.  s.  stanton,  corps  of  engineers. 

United  States  Engineer  Office, 

Wilmington^  N,  C,  Jantuiry  17y  1893^ 

General:  I  have  the  honor  to  submit  the  following  report  of  a  ]» 
liminary  examination  of  the  Potohunk  Eiver,  North  Carolina,  made  ? 
me  in  person  in  compliance  with  a  requirement  of  the  river  and  hai^k 
act  of  July  13,  and  with  your  letter  of  July  14,  1893. 

The  Potohunk  flows  into  the  Pasquotank  Eiver  from  its  left  or  e;^ 
erly  bank,  about  8  miles  from  Elizabeth  City,  which  is  above,  on  •• 
other  bank.  When  examined  its  depth  in  the  pool  at  its  mouth  j«s 
above  the  sand  flats  was  4  feet,  whence  3  feet  could  be  carried  about> 
miles  to  "Shipyard  Landing,"  except  at  two  short  shoals  about  nil^ 
way,  on  which  the  depth  was  2  and  2^  feet  respectively.  From  ^'Sl;*- 
yard  Landing,"  about  3,000  feet  to  the  wagon  bridge  opposite,  and  ab*i 
one  quarter  mile  from  the  little  village  of  Shiloh,  only  2  feet  could  > 
carried.  Its  width  is  20  feet  at  its  mouth,  nowhere  exceeds  60  feet,  iwi 
averages  about  40  feet  Its  banks  are  low,  flat,  swampy,  and  more^  r 
less  timbered,  and  its  bed  soft  mud.  It  has  little  current,  is  not  afifec^ 
by  lunar  tides,  but  occasionally,  when  easterly  winds  drive  the  war 
into  the  Pasquotank  from  Albemarle  Sound,  its  depth  is  about  3  fts 
greater  than  when  examined,  and  it  then  overflows  its  banks  to  ir 
depth  of  about  2  feet.  Immediately  above  Shiloh  it  divides  into  sr 
eral  branches. 

At  the  Potohunk  the  Pasquotank  is  2}  miles  wide,  with  broad  sttl 
flats  and  very  shallow  water  between  its  channel  and  banks.  Fm 
the  6-foot  contour  the  distance  across  the  sand  flats  to  the  mouth  of  tt 
Potohunk  is  not  less  than  1,400  feet  and  the  water  is  not  more  thai* 
foot  deep  for  a  fourth  of  the  way. 

About  1  mile  fibove  the  Potohunk  there  is  a  long  whaif  built  on  pis 
over  the  sand  flats  from  the  left  bank  of  the  Pasquotank,  at  which  vh 
sels  plying  between  Elizabeth  City  and  Norfolk,  via  the  lower  Pasc|»- 
tank,  Albemarle  Sound,  and  the  Albemarle  and  Chesapeake  Cam* 
touch  to  deliver  merchandise  for  Shiloh  and  vicinity  and  receive  ^ 
products  of  that  section.  The  expense  of  maintaining  this  wharf  ma^ 
the  wharfage  charges  high,  and  landings  at  it  in  unfavorable  winds  f^ 
exposed  and  difficult,  owing  to  the  width  and  straight  course  of  •? 
Pasquotank  for  7  miles  above  and  about  6  miles  below  to  the  sound. 

Four  steamers,  the  Lizzie  Burrus,  Tahoma,  William  B.  Rogers^  rf 
Thomas  Newton,  of  105.3,  80.70,  03.31,  and  39.56  tons  net  tonnage,  ft- 
spectively,  in  plying  on  the  Pasquotank  or  between  Elizabeth  City  aid 
Norfolk,  touch  at  the  wharf  with  a  frequency,  it  is  reported,  amountaK 
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o  abont  one  landing  daUy,  and  sailing  vessels  also  touch  there  occa- 
sionally. 

'ITic  two  larger  of  the  foregoing  steamers  are  reported  to  have  landed 
it  iind  received  from  the  wharf  about  -100  tons  of  freight,  all  told,  dur- 
II  ;x  the  past  year.  The  schooner  Ocoke^  of  Plymouth,  X.  O.,  26  tons' 
t*;2:i'*ter,  is  also  reported  to  have  taken  from  the  wharf  during  the  same 
>t'  liod  2Q,000  bushels  of  corn  in  eleven  cargoes. 

'^Fhe  improvement  desired  by  those  who  are  interested  in  the  com- 
neree  of  the  locahty  is  primarily  the  dredging  of  a  channel  6  feet  deep 
kiid  1,400  feet,  or  more,  in  length  from  the  6-foot  contour  in  the  Pasquo- 
ank  to  the  4-foot  pool  just  within  the  mouth  of  the  Potohunk,  including 
:he  deepening  of  that  x>ool  to  6  feet  to  enable  vessels  to  make  at  all  times 
iasy  and  secure  landings  in  the  Potohunk  and  avoid  the  expense  of 
maintaining  the  long  wharf  which  has  become  too  much  decayed  to  re- 
.•ei\Te  heavy  freight,  horses,  or  cattle.  This  cut  would,  doubtless,  also 
lie  of  «ome  utility  in  giving  small  fishing  vessels  access  to  the  Potohunk 
for  shelter  bound  to  or  from  Elizabeth  City,  the  shipping  point  for  their 
frtr^nes,  but  which,  however,  very  seldom  meet  with  disaster  in  the 
l^iisquotank  River. 

Ilie  improvement  sought  embraces  secondarily  the  deepening  of  the 
Potohunk  1.9  miles  to  Shiloh  to  save  about  1^  milesof  wagon  transpor- 
tation to  the  Pasquotank  River. 

JSe%'enil  citizens  desiring  this  improvement  report  that  were  it  made 
the  Potohunk  would  be  the  shipping  point  for  very  nearly  18,000  acres 
oiL  sirable  land,  possessed  by  190  landholders,  divided  as  to  crops  some- 
what a3  follows:  12,00«>  acres,  producing  annually  200,000  bushels»of 
(-orn;  3,000  acres,  yielding  about  1,800  bales  of  cotton,  and  3,000  acres 
*♦  producing  probably  not  less  than  $25,000  worth  of  truck." 

'll^e  Potohunk  is  in  the  county  of  Camden,  which  has  an  area  of  280 
square  miles.  By  the  report  of  the  United  States  Census  of  1890  it 
thco  had  a  population  of  6,667,  and  6,274  in  1880,  decreasing  in  the  ten 
years  9.67  i>er  cent.  By  the  same  report  it  produced  in  1889,  244,353 
bnslielB  of  com  on  22,631  acres,  9,585  bushels  of  oats  on  1,157  acres, 
204  bushels  of  wheat  on  30  acres,  and  1,240  bales  of  cotton  on  4,155 
at 'res,  the  number  of  acres  tilled  for  these  crops  aggregating  27,976. 

The  southerly  part  of  this  county,  between  a  third  and  a  half  of  it, 
is  a  peninsula  extending  from  Albemarle  Sound  on  the  south  northerly 
between  the  Pasquotank  on  the  west  and  ^North  River,  a  part  of  the 
Albemarle  and  Chesapeake  Canal  route,  on  the  east.  (See  U.  S.  Coast 
Survey  Cbtfrt  No.  10,  edition  of  1887,  scale  TTrshnroO  The  peninsula  is 
only  7  miles  wide  at  the  Potohunk  River  and  about  19  miles  north  from 
its  narrow  southern  extremity  is  crossed  by  the  Norfolk  and  Southern 
Railroad,  about  37  miles  from  Norfolk. 

Shiloh  township  has  1,773  inhabitants,  somewhat  the  smallest  of  the 
three  townships  in  the  county  and  decreased  81  between  1880  and  1890. 
Siiitoh  has  110  inhabitants  and  is  IJ  miles  east  from  the  Pasquotank, 
iboat  5^  miles  west  from  North  River,  about  8  miles  north  from  Albemarle 
Sound,  and  about  8  miles  south  from  the  railroad,  by  which  it  is  said 
products  requiring  quick  transit  are  shipped  to  Nortblk. 

The  benefits  of  the  desired  improvement  would  be  restricted  almost 
whrfly  to  the  very  limited  territory  circumscribed  by  the  two  rivers,  the 
loand,  and  the  railroad. 

Near  the  Potohunk  the  left  bank  of  the  Pasquotank,  while  in  places 
bw  and  swampy,  is  in  others  for  considerable  distances  5  to  6  feet  high 
and  of  sandy  soU.  At  these  latter  places  the  banks  are  vertical,  are 
being  midermined,  and  are  caving  under  the  action  of  the  waves  in 
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this  broad  and  straight  reach  of  the  river,  the  sand  from  them  being  <V 
posited  on  the  flats  through  which,  were  the  Potohunk  to  beimpnivii 
the  cut  to  its  mouth  would  be  dredged.  A  cut  dredged  through  th<^ 
sand  flats  would  be  crossed  by  the  waves  and  currents  caused  by  1 1 
winds  up  and  down  the  Pasquotank,  and  I  see  no  reason  to  believe  tlu 
it  could  be  maintained  without  repeated  redredging. 

Considering  the  very  restricted  and  sparsely  populated  territory,  snii 
number  of  people,  and  consequent  commerce  that  would  be  benefits 
and  the  comparatively  considerable  ex)st  of  making  and  maintninic 
the  improvement,  in  my  opinion  the  Potohunk  River  is  not  worthy  i 
improvement  by  the  General  Government. 

Eespectfully  submitted. 

W.  S.  Stai^^ton, 
Major^  Corps  of  Engineers. 

Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers  U.  8,  A, 
(Through  Col.  William  P.  Craighill,  Corps  of  Engineers,  Diyisii 
Engineer,  Southeast  Division.) 

[First  indorsement.] 

IT.  S.  Engineer  Office, 
Baltimore,  Md,j  January  19j  1893, 

Eespectfully  submitted  to  the  Chief  of  Engineers. 
IJpr  the  facts  and  reasons  stated  in  the  report  of  the  local  engineer,; 
is  my  opinion  this  stream  is  not  worthy  of  improvement  by  the  Genek 
Government. 

Wm.  p.  Ceaighill, 
Colonel^  Coi^s  of  Engineers, 


L  26. 

PRELIMINARY  EXAMINATION  OF  DURHAMS  ESTUARY,  NORTH  CAROLD4 
FROM  xMOUTH  TO  VILLAGE  OF  EDWARDS  MILL. 

[Printed  in  House  £x.  Doc.  No.  99,  Fifty-second  Congress,  second  session.] 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Wa^hingtonj  D.  0-,  December  5,  1892. 

Sir:  I  have  the  honor  to  submit  the  accompanying  copy  of  rei»4t 
dated  November  22, 1892,  by  Maj.  W.  S.  Stanton,  Corps  of  EngitiedL 
upon  preliminary  examination  of  Durhams  Estuary,  North  Carolin 
from  mouth  to  village  of  Edwards  Mill,  made  in  compliance  with  * 
terms  of  the  river  and  harbor  act  approved  July  13, 1892,  together  wl 
report  thereon  by  Col.  William  P.  Craighill,  Corps  of  Engineers,  Dit 
sion  Engineer,  Southeast  Division. 

Both  these  officers  give  the  opinion  that  this  stream  is  not  worthyif 
improvement  by  the  General  Government,  and  in  this  opinion  I  conct 
Very  resi)ectfully,  your  obedient  servant, 

Thos.  liiNCOLN  Casey, 
Brig,  Qen.^  Chief  of  Engineers, 
Hon.  S.  B.  Elkins, 

Secretary  of  War. 
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repokl^  of  maj.  w.  s.  stanton,  corps  of  engineers. 

United  States  Engineer  Office, 
Wilmington^  N.  C,  Kovemher  22^  1892. 

:  In  compliance  witli  your  letter  of  July  14,  charging  me 
vith  a  preliminary  examiusition,  pursuant  to  a  requii'ement  of  the  river 
iiid  harbor  act  of  July  13,  1892,  of  '*  Durhams  Estuary,  North  Carolina, 
ram  nioath  to  village  of  Edwards  Mill,'-  I  have  the  honor  to  submit 
1i4^  following: 

The  estuary  is  a  branch  of  the  Pamlico  River,  on  its  right  (southerly) 
3aiikf  IGJ  miles  below  the  town  of  Wasliiugton,  and  is  shown  as  Dur- 
111 1 ni^  Creek  on  Coast  Survey  Chart  Bo,  144*,  whereon  it  is  delineated 
Venn  the  mouth  to  within  about  one-half  mile  of  Edwards  Mill. 

]t8  width  narrows  from  about  one-third  of  a  mile  at  its  mouth  to 
iboat  oOi)  feet  3  miles  above,  diminishing  in  the  next  mile  and  a  half 
ro  iiboat  125  feet  at  Bonners  Bridge,  and  in  another  mile  and  a  half  to 
I4>  to  50  feet  at  Ross  Landing. 

ThroQghont  the  6  miles  up  to  Ross  Landing  there  is  a  good  channel, 
iiininishing  in  width  from  about  150  or  200  feet  at  the  mouth  to  about  50 
loet  4^  miles  above  at  Bonners  Bridge.  The  channel  is  obstructed  only 
t>y  a  wagon  bridge  and  the  i*emains  of  a  timber  dam,  both  at  Bonners 
liridge,  and  is  believed  to  have  a  mid-channel  depth  nowhere  less  than 
II  f<t^t  at  the  usual  stage,  except  upon  a  shoal  of  sand  about  3f  miles 
alMive  the  mouth,  and  approximately  400  feet  long,  upon  which  the 
to»4t  channel  depth  is  3  feet. 

In  the  mile  and  a  half  from  Bonners  Bridge  to  Ross  Landing  there  are 
91 X  doable  bends,  only  two  or  three  of  which  are  so  sharp  as  to  be  some- 
wliiU  diflScult  for  small  vessels. 

Were  there  anything  whatever  to  call  them  to  Ross  Landing,  small 
vesaels  could  readily  ascend  to  that  point  with  a  draft  of  3  feet  were  a 
(Iriiir  placed  in  Bonners  Bridge  and  a  section  cut  from  the  old  dam,  and 
with  a  draft  of  5  ieet  were  a  cut  about  400  feet  in  length  to  be  dredged 
t}iroQ<;h  the  shoal. 

The  land  on  either  side  of  the  estuary  is  a  ridge  of  sandy  soil,  timbered 
with  pine  or  pine  and  oak.  For  the  greater  part  of  the  6  miles  up  to 
Uoss  Landing  the  stream  is  immediately  bordered  on  either  side  by  a 
nianth  from  a  few  to  a  hundred  or  more  yards  in  width,  but  at  occasional 
points  the  firm  timbered  land  extends  to  the  water's  edge,  forming 
^  landings,"  such  as  Ross  Landing,  where  logs  are  rolled  into  the  water 
anil  made  into  rafts,  which  are  poled  to  the  lower  part  of  the  estuary, 
whence  they  are  towed  to  the  mills  on  the  north  bank  of  the  Pamlico. 

I"p  to  Ross  Landing  the  current  is  very  shiggish,  and  there  is  little 
iliictaation  in  depth  other  than  that  caused  by  winds,  which  are  said 
to  caase  sometimes  an  increase  as  great  as  2  or  3  feet. 

At  Ross  Landing  the  stream  abruptly  changes  in  character,  and  lies 
for  2  miles  thence  to  the  village  of  Edwards  Mill  in  a  somewhat  thickly 
timbered  cypress  swamp.  From  a  width  of  about  30  feet  and  a  least 
di'pth  of  3  feet  jnst  above  the  landing  it  diminishes  to  a  width  of  10 
»iul  a  depth  of  2  feet  in  the  vicinity  of  the  village.  For  the  greater 
part  of  the  2  miles  it  is  choked  with  logs,  stumps,  and  snags,  and  is 
exceedingly  tortuous,  contaiiung  several  bends  so  sharp  as  to  consider- 
•bly  hami>er  a  20-foot  skiflf,  and  impracticable  for  navigation,  even  if 
dojired  of  snags,  except  by  small  i>ole  boats. 

The  only  point  on  the  stream  at  which  any  freight  is  shipped  or  re- 
ceived by  water  is  Bonners  Bridge,  where  there  are  two  stores  and 
alK)Ut  fifteen  houses.  One  vessel,  the  schooner  LouisGy  of  10.98  tons, 
plies  between  Bonners  Bridge  and  Washington  weekly  throughout  the 
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year.  She  can  carry  over  the  shoal,  about  three-fourths  of  a  mile  H 
low  the  bridge,  about  11  tons  with  a  draft  of  3  feet,  and  has  full  va 
goes  to  that  drait  about  two  months  (Xovember  and  December)  a.- 
nually,  but  it  is  said  to  be  usually  able  to  carry  all  freight  at  haiv 
each  trip.  During  the  other  ten  months  she  is  said  to  have  lig' 
freights,  less  than  she  can  carry.  Last  year  she  is  re])ortetl  to  ha-- 
carried  300  bales  of  cotton.  She  carries  down,  besides  cotton,  a  smaJ 
quantity  of  naval  stores,  eggs,  and  potatoes,  and  takes  up  uieiThss 
dise  in  return. 

Edwards  Mill  is  a  village  containing  two  stores  and  a  few  houscv 
about  3 J  miles  by  the  creek  and  2 J  miles  by  a  sandy  road,  above  B<i 
ners  Bridge.    By  the  United  States  census  the  town  of  Edwards  M 
contained  in  1890  a  population  of  62. 

The  object  of  the  improvement  of  the  creek  which  the  citizens  of  1- . 
wards  Mills  desire  is  to  permit  vessels  or  boats  to  ascend  to  within  abcr 
one-fourth  of  a  mile  of  the  village,  and  thus  save  2J  of  the  2 J  miles ' 
wagon  transportation  to  and  from  Bonners  Bridge  for  the  freight  wlii. 
they  ship  and  receive  by  the  schooner,  and  which  cannot  by  the  moj 
favorable  statements  (somewhat  in  conflict  with  those  made  at  Bouu<;« 
Bridge)  exceed  10  tons  each  way  weekly,  and  also  to  cheapen  the  trafr 
portation  on  the  corn  produced  and  on  the  merchandise  brought  diret-r 
from  Washington  by  the  farmers  in  the  adjacent  sparsely  settled  count  r. 

As  far  as  regards  the  character  of  the  stream  itself  it  would  be  wort* 
of  improvement  to  Bonners  Bridge  or  even  Boss  Landing  for  vessr 
of  6  feet  draft.  But  its  present  condition  xxp  4 J  miles  to  Bonners  Bri<lp 
is  adequate  to  all  needs  of  commerce  both  piresent  and  at  least  in  tx 
near  future.  Its  improvement  IJ  miles  farther  to  Boss  Landing  » 
cutting  through  the  dam  and  ameliorating  perhaps  two  or  thv 
bends,  would  not,  owing  to  the  topography,  materially  shorten  the  ha 
to  Edwards  Mill  or  benefit  any  interest  to  a  degree  worthy  of  consids 
ation;  while  the  creek  for  the  upper  2  miles  through  the  swamp* 
Edwards  Mill  is  not  worthy  of  any  expenditure  of  public  money. 

Furthermore,  the  6J  miles  that  are  or  could  be  navigated  penetrs^ 
so  short  a  distance,  only  5  miles  Irom  the  Pamlico  River,  the  benefit' 
any  application  of  public  funds  to  the  estuary  would  be  restricted  t«* 
very  small  section  and,  in  a  country  so  sparsely  populated,  to  a  suiil 
number  of  people. 

Beaufort  County,  in  which  this  estuary  is,  had  in  1890,  by  the  Unili 
States  census,  a  rural  population  (excluding  the  town  of  Wasliingtc 
of  about  25  i>er  square  mile.  It  produced  in  1880,  by  the  census,  5,(* 
bales  of  cotton  on  15, 887  acres,  221,659  bushels  of  com  on  19,350  acm 
and  27,227  bushels  of  oats  on  2,523  acres,  being  one-third  of  a  bale ^ 
cotton,  10  J  bushels  of  oats,  or  1 1 J  bushels  of  corn  per  acre.  The  otlr 
cereals  grown  in  the  county  were  475  bushels  of  wheat,  200  busbel:^^ 
buckwheat,  and  20  bushels  of  rye. 

The  examination  was  made  in  detail  by  my  assistant,  First  Lieut.t 
W.  Van  0.  Lucas,  Corps  of  Engineers,  November  10  to  14,  and  uponS 
conclusion  I  ascended  the  estuary  with  him  to  Edwards  Mill. 

I  am  obliged  to  report  that  in  my  opinion  Durhams  Estuary  from  ft 
mouth  to  Edwards  Mill  is  not  worthy  of  improvement  by  the  Genefll 
Government. 

Eespectfully  submitted.  W.  S.  Stanton, 

Major  J  Corps  of  Engineers 

Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers^  U.  8,  A. 

(Through  Col.  William  P.  Craighill,  Corps  of  Engineers,  l)iviswft 
Engineer,  Southeast  Division.) 
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[Pirst  iudoraemont.] 

U.  S.  Enginekr  Office, 
Baltimore^  M(Ly  November  :2Gy  1892, 

Be:iq>ectfiilly  submitted  to  the  Chief  of  Eii|»:iiieera. 

Ill  view  of  the  stat^naeuts  of  the  local  engineer,  I  am  of  the  opinion 
tli;it  this  strciim  is  uot  **  worthy  of  improvement  by  the  General  Gov- 
erumeut*" 

Wm.  p.  CUAIGIIILL, 

Colonel^  Cori)s  of  Emjineers. 


L  27. 

PRELDilKART  EXAMINATION   FOR   BREAKWATER    TO  PROTECT  TOWN 

OF  BEAUFORT,  NORTH  CAROLINA. 

[Printed  in  Hoose  Ex.  Doc.  No.  246,  Fifty-socond  Congross,  second  session.] 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Washington^  D.  0.,  February  15y  1893. 

Sir:  T  have  the  honor  to  submit  the  aceompanying  copy  of  report, 
ilated  February  13,  1893,  by  Maj.  W.  S.  Stanton,  Corps  of  Engineers, 
i>f  i*esalt8  of  preliminary  examination  for  breakwater  to  protect  town 
f»f  Jieaufort,  N.  C,  made  to  comply  with  pro\dsions  of  the  river  and 
harbor  act  approved  July  13,  1892. 

It  is  the  opinion  of  Maj.  Stanton,  concurred  in  by  the  division  en- 
^\  iK^er  and  by  this  oflSce,  that  the  locality  is  not  worthy  of  improvement 
l>y  the  General  Government  in  the  manner  proposed. 
Very  respectfully^  your  obedient  servant, 

Thos.  Lincoln  Casey, 
Brig,  Gen,^  Chief  of  Engineerg. 
Hon.  8.  B.  Elkins, 

Secretary  of  War. 


BSPOBT  of  maj.  W.  S.  STANTON,   CORPS  OF  ENGINEERS. 

United  States  Engineer  Office, 

Wilmington^  K,  0.,  February  13,  1893. 

OkkebaIj:  Your  letter  of  July  14  required  me  to  make,  pursuant  to 
he  river  and  harbor  act  of  July  13,  1892,  a  preliminary  examination 
\ir  breakwater  to  protect  town  of  Beaufort,  X,  C. 

I^rom  Cape  Lookout,  8  miles  east  of  Beaufort,  to  Bogue  Inlet,  22 
111  I  OS  west  of  it,  the  Atlantic  coast  trends  approximately  east  and  west. 
rhe  entrance  to  Beaufoi-t  Harbor,  Old  Topsail  Inlet,  through  the  cordon 
stt^ralf  1^  miles  wide. 

I  Seaufort  is  on  the  main  shore.  Its  water  front,  containing  most  of 
^i4  stores  and  wharves,  ranges  about  northwest  by  west  and  southeast 
»jr  eiv*t,  and  is  diiectly  opposite  and  1^  miles  due  north  fiom  the  inlet. 

Soatheasterly  gales  are  the  most  violent,  but  infrequent  and  briefest 
:i  dnration. 

Between  a  line  drawn  from  the  northwesterly  extremity  of  the  town 
X2(G93 22 
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S.  190  15'  E.,  to  the  easterly  side  of  the  inlet  (tangent  to  Shacklefori 
Point)  and  a  line  drawn  from  its  southeasterly  extremity  to  the  wes> 
erly  side  of  the  inlet  (tangent  to  Fort  Macon  Point),  embracing  58J 
from  S.  by  E.  f  E.  to  SVV.  ^  S.,  Beaufort  is  exposed  through  the  inl< 
to  the  open  sea  except  the  important  degree  of  protection  given  by  tli 
extensive  shoal  extending,  between  the  town  and  the  inlet,  firom  tb 
channel  leading  to  North  l\*iver,  two  miles  easterly  of  Beaufort,  to  tb 
channel  leading  to  Newport  River,  about  a  mile  westerly  from  it. 

The  distance  irom  the  water  front  of  the  town  to  the  6-foot  contof 
on  the  northerly  side  of  this  shoal  is  90  to  200  feet,  and  to  the  same  cot 
tour  on  its  southerly  side  2,000  yards  in  the  direction  of  Fort  Ma€« 
Point,  and  about  3,250  yards  in  the  more  southeasterly  and  most  « 
posed  direction  of  Shackleford  Point.  In  the  former  direction  the  shii 
is  bare  at  mean  low  water  for  a  distance  of  750  to  1,100  yards,  and  1 
submerged  to  a  depth  of  not  more  than  1  foot  for  a  further  distanf 
of  about  400  yards;  while  in  the  latter  direction  it  is  bare  at  low  watj 
for  700  to  900  yards  and  submerged  not  more  than  1  foot  for  a  furtl« 
distance  of  about  1,000  yards. 

On  the  crest  of  this  shoal,  between  the  town  and  the  inlet,  the  deii 
of  water  at  high  water  is  about  2  feet. 

The  bar  channels  and  the  shoals  in  the  immediate  \icinity  are  • 
shifting  no  soundings  are  given  on  the  Coast  Survey  charts  from  t^ 
shoal  within  the  inlet  seawards  to  20  fathoms  of  water,  but  the  6,  Z 
and  18  foot  contours  outside  the  cordon  littoral  at  either  side  of  t» 
inlet  are,  respectively,  about  3,  3J,  and  3J  miles  from  Beaufort.  Tr 
depth  in  the  shifting  channel  on  the  bar  is  15  feet. 

On  the  shoal  is  a  long  narrow  island  of  sand  grown  over  with  gra^ 
its  westerly  extremity  being  500  yards  in  front  of  the  extreme  easteiif 
part  of  Beaufort,  while  500  yards  in  front  of  the  westerly  half  of  # 
town  is  a  marshy  island  called  Town  Marsh.  These  two  islands  vei? 
upon  the  edges  of  the  exposed  sector  above  described. 

The  citizens  of  Beaufort  desire  a  breakwater  about  500  yards  longt 
connect  these  two  islands  and  close  this  sector,  to  protect  the  ton 
against  the  sea  and  to  arrest  the  deterioration  of  the  channel  along k 
front,  which  they  state  has  been  long  in  progress  and  allege  is  c^nd 
by  the  sand  being  washed  into  it  from  the  shoal. 

Beaufort  is  reported  to  have  suffered  considerable  damage  fi« 
storms  in  1827,  and  twice  between  1827  and  1879,  but  the  amouiil/ 
damage  caused  by  the  sea  during  those  three  storms  is  not  known. 

The  application  for  this  breakwater  is  induced  by  the  destructioirf 
about  fifteen  buildings,  including  the  Atlantic  Hotel,  situated  altf 
the  water  front  of  the  town,  by  a  hurricane  on  the  morning  of  Aagk 
18, 1879.  The  value  of  the  property  then  destroyed  is  variously  ei- 
mated  by  the  citizens  at  $45,000,  $60,000,  $75,000,  and  $140,000. 

The  hurricane  occurred  during  spring  tides.  The  wind  was  soii- 
east,  and  I  am  informed  from  the  Weather  Bureau  at  Washington  tilt 
by  the  records  of  the  signal  service  station,  then  at  Fort  Macoii,it 
7:30  a.  m.  it  attained  a  velocity  of  100  miles  per  hour,  and  that  the  <l** 
rose  4  feet  higher  than  usual  high  tide  for  the  season.  The  folio ^ig 
is  an  extract  from  an  entry  in  the  daily  journal  at  tie  signal  sertipe 
station  at  Gape  Lookout  descriptive  of  the  storm:  "6:40  a.  m. — JMf- 
mometer  cups  have  blown  away  5  self-registering  showing  a  velocittrf 
138  miles  and  wind  increasing  and  sea  rising."  The  observer  repoilrf 
houses  and  chimneys  blown  down  at  Gape  Lookout  and  smaU  ct^ 
blown  through  the  air. 
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Tlie  damage  at  Beaufort  was  confined  mostly  to  buildings  that  stood 
at  the  water's  edge  on  the  narrow  space  between  the  water  line  and 
the  front  street.  On  the  landward  side  of  that  street  three  houses  are 
reported  to  have  been  destroyed  and  several  others  more  or  less  dam- 
aged. The  water  reached  but  a  short  distance  beyond  the  street  and 
did  not  cover  the  higher  part  of  the  front  street  itself.  The  hotel 
which  was  destroyed  was  at  the  eastern  extremity  of  the  town,  on  a 
flimsy  foundation  in  the  water  100  feet  or  more  seaward  of  the  high- 
water  line. 

Considering  the  exposed  direction  from  which  the  wind  came  and  its 
excessive  violence,  the  restriction  of  the  damage  mostly  to  buildings 
so  imprudently  located  well  attests  the  degree  of  security  given  to  the 
town  by  the  shoals  above  described. 

Excepting  the  site  of  the  hotel,  buildings  have  been  rebuilt  at  the 
water's  edge  upon  the  site  of  those  destroyed,  although  secure  sites 
could  doubtless  have  been  found  at  no  great  distance  from  the  wharves. 
If  the  owners  of  this  property,  in  preference  to  safe,  available  sites,  place 
it  in  so  exposed  a  location  at  the  water's  edge  for  convenience  to  ship- 
ping, thereby  incurring  risk  which  insurance  comjianies  will  not  cover 
in  seaboard  cities,  I  do  not  see  that  money  should  be  in  any  way  ap- 
plied by  the  United  States  for  its  protection. 

A  sea  wall  which  has  been  built  by  the  owners  of  this  property  along 
its  front  will  give  it  a  considerable  measure  of  protection  and  could  by 
a  further  application  of  their  own  funds  give  any  additional  protection 
that  may  be  necessary. 

The  channel  along  the  front  of  Beaufort  extends  easterly  along  the 
northerly  side  of  Bird  Island  Shoal  to  Core  Sound  and  North  Kiver. 
Through  this  channel,  and  Morse  Slough  at  the  east  end  of  the  shoal, 
vessels  are  said  to  have  gone  to  sea  Irom  Beaufort  30  years  ago,  draw- 
ing 8  feet  at  high  water. 

A  comparison  of  charts  from  surveys  made  in  1854, 1864, 1874,  and 
1887  shows  extensive  shoaling  has  been  in  progress  since  1854,  and 
that  accretions  to  Bird  Island  Shoal  have  more  than  doubled  its  width 
above  low  water  at  its  easterly  end,  extending  it  900  yards  northerly 
toward  Horse  Island,  reducing  the  easterly  entrance  to  the  channel 
between  the  shoal  and  Horse  Island  from  a  width  of  1,000  yards  and 
greatest  depth  of  4  feet  in  1854  to  a  width  of  100  yards  and  depth  of  6 
inches  in  1887.  Immediately  west  of  Horse  Island,  at  the  junction  of 
the  channels  on  each  side  of  it,  the  width  of  the  channel  at  low  water 
was  1,860  feet  in  1854  and  870  feet  in  1887. 

By  a  rough  comparison,  the  cross  section  of  the  channel  about  a  third 
of  a  mile  east  of  Beaufort  diminished  58  per  cent  between  1821  and 
1885,  or  50  per  cent  between  1854  and  1885,  and  the  cross  section  at 
Beaufort  diminished  about  46  per  cent  between  1821  and  1885,  the 
shoaling  having  extended  throughout  the  channel. 

While  the  flood  tide  flows  easterly  through  this  channel  the  ebb 
currents  are  unfavorable  to  its  maintenance,  entering  at  both  ends  and 
meeting  a  little  east  of  Beaufort. 

Ill  1821,  according  to  Maj.  Kearney's  chart,  Bird  Island  had  not 
formed  on  Bird  Island  Shoal,  then  called  Bird  Shoal.  On  the  chart  of 
1854  the  island  is  shown  three-eighths  of  a  mile  long,  its  easterly  end 
being  then  about  2,100  yards  southerly  from  the  easterly  extremity  of 
Beaufort.  In  1885  it  had  moved  north  1,600  yards  and  extended 
easterly  three-eighths  of  a  mile,  doubling  its  length  and  excluding  the 
tide  from  overflowing  the  slioal  for  three-fourths  of  a  mile,  from  the 
easterly  extremity  of  Beaufort  to  Horse  Island. 
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From  1821  to  1854  the  average  of  the  deepest  soundings  in  tly 
channel  opposite  Beaufort  decreased  1.2  feet  (9.8  to  8.6)  and  oppositi 
Bird  Island  about  one-third  of  a  foot  to  4.2  ft^ft;  from  1854  to  1880  : 
decreased  opposite  Beaufort  1.3  feet  (8.H  to  7.3  feet),  and  opposite  t\« 
island  increased  0.8  foot 4.2  to 5  feet);  1S80  to  1885  it  diminished  hardy 
perceptibly  at  Beaufort  but  diminished  1.8  feet  opposite  the  islaii 
f5  to  3.2  feet);  1885  to  1893  it  diminished  at  Beaufort  0.8  foot  (7.2  to  (XI 
feet). 

The  mean  rise  and  fall  of  the  tide  at  Beaufort  is  2.7  feet.  At  hi;; 
water  the  depth  of  water  on  the  crest  of  the  shoal  on  the  line  of  ti 
desired  breakwater  is  about  2  feet;  at  low  water  it  is  bare  from  Bii 
Island  to  the  narrow  channel  round  the  easterly  side  of  Town  Mar^l 
A  considerable  current  sets  across  the  proi)osed  site  during  the  ebb. 

Were  the  interval  between  Bird  Island  and  Town  Marsh  to  be  cIosh 
while  it  would  restrict  to  the  entrance  between  Beaufort  and  Ton 
Marsh  the  ingress  and  egress  of  the  tide  to  and  from  the  westerly  pii 
of  the  deteriorating  channel,  the  changes  in  the  currents  might  not .» 
altogether  favorable,  inasmuch  as  the  reduced  capacity  of  the  chauii* 
admitting  the  flood  west  of  Bird  Island  might  induce  a  flood  currenti 
set  in  at  its  easterly  entrance,  the  two  flood  currents  (from  the  west  sui 
east)  meeting,  as  do  now  the  two  ebb  currents,  between  Beaufort  aii 
Horse  Island,  from  which  point  the  ebb  might  set  in  opposite  directioi^ 
The  flow  and  ebb  to  and  from  the  tidal  basin  embraced  between  w 
breakwater  and  Bird  Island  on  the  south  and  Beaufort  on  the  nos 
would  be  nearly  at  right  angles  with  and  might  be  hurtful  to  the  ch«- 
nel  now  being  improved  which  leads  from  the  Bulkhead  Channel  ir^ 
easterlj'^  and  then  northerly  between  Pivers  Island  and  Beaufort  to  ie 
anchorage  at  the  confluence  of  Gallants  Channel  and  Town  Creek. 

The  deteriorating  channel  is  used  by  small  craft  carrying  tU 
oysters,  and  merchandise  between  Beaufort  and  !N"ew  Kiver,  and » 
ables  them  to  avoid  the  longer  roate  around  the  south  side  of  the  sli* 
and  the  exposure  it  entails  to  the  seas  setting  in  from  the  inlet  in  roizi 
weather. 

Its  improvement  by  dredging,  where  necessary,  from  Beauforiv 
North  Eiver  was  embraced  in  the  project  of  1881  for  the  improvenit 
of  Beaufort  Harbor,  but  suspended  by  the  project  of  1887. 

It  is  used  as  an  anchorage  by  most  of  the  vessels  bringing  ciirgo(^ 
the  town,  but  in  southerly  to  southwesterly  gales  which  blow  oi» 
the  wharves  it  is  too  exposed  for  vessels  to  lie  at  the  wharves  of«t 
anchor.  The  breakwater  would  be  a  quarter  of  a  mile  to  the  wrf- 
ward,  in  such  gales,  of  the  wharves  and  narrow  anchorage. 

The  anchorage  in  Gallants  Channel  is  excellent  and  well  shelt#<l 
from  all  directions,  with  a  good  depth  of  water  to  the  wharves  atlc 
westerly  end  of  the  town,  which,  when  the  present  project  for  thcP* 
provement  of  Beaufort  Harbor  is  comi)leted,  can  be  reached  by  yed^ 
drawing  7  feet  at  low  water. 

This  anchorage,  with  the  improved  channel  to  it,  although  lessii- 
vantageous  to  the  owners  of  property  along  the  southerly  front  of  tie 
town,  is  ample  for  the  small  commerce  of  Beaufort  with  its  2,000  intf^ 
itants. 

In  my  opinion  the  building  of  a  breakwater  frt)m  Bird  Island  to  1^^ 
Marsh,  either  to  ])rotect  the  town  of  Beaufort  or  to  preserve  the  rW^' 
ncl  along  its  soutlierly  front,  is  not  a  worthy  improvement  to  be  i^^' 
by  the  General  Government. 
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The  channels  and  islands  mentioned  herein'will  all  be  found  on  the 
Coast  Survey  chait  of  Beaufort  Harbor,  No.  420. 
iitespectfully  submitted. 

W.  S.  Stanton, 
Major ^  Corps  of  Engineers. 
Brig.  Gen.  Thomas  L.  Casby^ 

Chief  of  Engineers^  TJ.  8.  A. 

(Through  Col.  William  P.  Craighill,  Corps  of  Engineers,  Division 
Engineer,  Southeast  Division.) 

[First  indonement.] 

IT.  S.  Engineer  Office, 
Baltimore^  Md.,  February  14, 1893. 

le«peotfully  submitted  to  the  Chief  of  Enpneera. 
Tor  the  reasons  stated  by  the  local  enpueer,  I  do  not  consider  the 
improvement  herein  reported  upon  to  be  one  that  should  be  undertaken 
by  the  General  Government. 

Wm.  p.  Craighill, 
Colonelj  Corps  of  Engineers* 


APPENDIX  M. 


nfPROVEMENT  OF  WACCAMAW  AND  LUMBER  RIVERS,  NORTH  CAROLINA 
AXD  SOUTH  CAROLINA,  AND  OF  CERTAIN  RIVERS  AND  HARBORS  IN 
80UTH  CAROLINA. 


mrORTOF  CAPT.  FREDERIC  F.  ABBOT,  CORPS  OF  ENGTyEERS,  OFFI- 
CER  IS  rHARGE,  FOR  THE  FISCAL  YEAR  ESDiyO  JUNE  30,  1S03,  WITH 
OTHER  DOCUMENTS  RELATING  TO  THE  WORKS, 


IMPROVEMENTS. 


1.  Waccamaw  Rtrer,  North  Carolina  and 

8oath  Carolina. 

2.  Lomber   River,  North  Carolina  and 

Sonth  Carolina. 

3.  Little  Pedee  Rivor,  Sonth  Carolina. 

4.  tirait  Pedee  River,  South  Carolina. 

5.  CItrk  River,  South  Carolina. 

6.  Mi]i|{o  Creek,  South  Carolina. 

7.  8antee  River,  South  Carolina. 

8.  Watarae  Elver,  South  Carolina. 


9.  Congaree  River,  South  Carolina. 

10.  Harbor  at  Charleston,  S.  C. 

11.  Ashley  River,  South  Carolina. 

12.  Wappoo  Cut,  South  Carolina. 

13.  Edisto  River,  South  Carol iua. 

14.  Sal  kah  a  to  hie  River,  South  Carolina. 

15.  Beaufort  River,  South  Carolina. 

16.  Removing  sunkou  vessels  or  craft  ob- 

structing or  endangering  naviga- 
tion. 


EXAMINATION. 

17.  Lynch  River,  Sonth  Carolina. 


United  States  Engineer  Office, 

Charleston^  8.  C,  July  4, 1893. 

Gsnebal  :  I  have  the  honor  ^o  transmit  herewith  the  annual  reports 
for  the  fiscal  year  ending  June  30,  1893,  for  the  works  of  improvement 
of  rivers  and  harbors  which  have  been  in  my  charge. 
Very  respectfdlly,  your  obedient  servant, 

Frederic  V.  Abbot, 

Captain  of  Engineers^ 

Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  EnghieerSy  U.  8»  A. 
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M  z. 

IMPROVEMENT  OF  WACCAMAW  RIVER,  NORTH  CAROLINA  AND  SOUT: 

CAROLINA. 

REFERENCE  TO  PAST  REPORTS. 

For  preliminary  examination  see  page  848,  Annual  Report  for  188« 
For  map  of  river  see  page  1200,  Annual  Report  for  1889. 

ORIGINAL  CONDITION. 

In  1880  this  stream  was  navigable  for  12-foot  boats  at  all  stages  i 
water  from  Georgetown  23  miles  to  Bull  Creek,  and  at  high  wateri 
miles  farther  to  Bucks  Lower  Mills;  thence  for  7-foot  draft  boat<s  i 
high  water  22  miles  farther  to  Conway;  thence  it  possessed  an  (>• 
structed  channel  for  3-foot  drafb  boats  at  ordinary  winter  water  i* 
miles  to  Reeves  Ferry;  thence  an  obstructed  channel  with  3  feet  £ 
high  water  for  30  miles  to  Lake  Waccamaw. 

PLAN  OF  IMPROVEMENT. 

The  project  provides  for  a  channel  12  feet  deep  at  all  stages  of  wate 
with  80  feet  bottom  width,  from  the  mouth  of  the  river  to  Gonwaj 
thence  a  cleared  channel  to  Lake  Waccamaw,  at  an  estimated  cost  4 
$138,400, 

WORK  PRIOR  TO  JUNE  30,  1892. 

At  eight  shoals  jetties  made  of  piles  and  plank  were  put  in.  Tk 
river  had  been  snagged  between  points  no  miles  and  117  miles  abow 
the  mouth  since  June  30,  1884,  19,179  obstructions  having  been  n 
moved.  Before  June  30, 1884,  the  records  are  not  detailed  enough  » 
give  e^act  figures.  Dividing  the  total  expenditures  for  all  purpose 
between  June  30, 1884,  and  June  30, 1892,  by  the  above  number  of  oV 
structions  removed,  shows  the  average  cost  for  that  period  to  Tiait 
been  $2.55  for  each  obstruction. 

WORK  OF  PAST  YEAR. 

Work  was  carried  on  from  January  20, 1893,  to  March  4, 1893,  withi 
bolster  hired  from  Mrs.  Mary  A.  Daggett;  since  then  with  United  Stat« 
plant  and  hired  labor.  Before  January  20  United  States  plant  wi 
employed.  The  river  has  been  quite  thoroughly  cleared  for  a  width  i 
40  feet  and  depth  of  3  feet  at  low  water  between  points  31  miles  and  13 
miles  above  the  mouth.  The  average  cost  of  removing  obstruction 
was  68  cents  each.  For  details  of  work  done  and  commercial  statistic 
reference  is  made  to  the  report  of  my  assistant  engineer,  Mr.  Reii 
Whitford,  who  has  shown  his  usual  ability  in  conducting  the  work. 

Mr.  Thomas  W.  Daggett,  who  has  been  connected  with  all  the  woit 
on  this  river,  died  on  January  10,  1893.  He  has  done  most  thorough 
and  faithful  work. 

REMARKS. 

No  new  transportation  line  has  been  established  on  this  river  during 
the  year. 

With  the  balance  of  $4,801.30  on  hand  July  1, 1893,  snagging  wiB 
be  continued,  the  worst  obstructions  being  removed  first. 
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During  the  year  the  freight  passing  over  this  stream  has  aggregated 
7«,97U  tons. 

This  river  is  tribntary  to  the  collection  district  of  Georgetown,  S.  C.    Georgetown 
in  ito  port  of  entry.    Amount  of  dnties  collected  in  the  calendar  year  of  1892,  $14.82. 

For  this  improvement  the  following  appropriations  have  been  made*: 

By  act  of  Congress — 

Approved  June  14, 1880 $15,000 

Approved  March  3,  1881 10,000 

PMsed  August  2,  1882 4,400 

Approved  July  5,  1884 6,000 

Approved  August  5,  1886 15,000 

Of  August  11,  1888 15,000 

Approved  September  19,  1890 12  500 

Approved  July  13,  1892 10,000 

Total 87,900 

Total  expenditures,  including  June  30,  1893,  $83,098.70, 

Money  statement 

Anount  appropriated  by  act  approved  July  13,  1892 $10, 000. 00 

J  lae  30,  1893,  amount  expended  during  fiscal  year 5, 198. 70 

JuItI,  1893,  balance  unexpended 4,801,30 

July  1,  1893,  outstanding  liabilities 436.84 

July  1, 1893,  balance  available 4,364.46 


'  Afflonnt  (estimated)  required  for  completion  of  existing  project 50, 500. 00 

AmuuDt  that  can  be  protitabl^  expended  in  fiscal  year  ending  J  une  30, 1895    30, 000. 00 
dobmitted  in  compliance  with  requirements  of  sections  2  of  river  aud 
harbor  acta  of  1866  aud  1867  and  of  sundry  civil  act  of  March  3, 1893. 


bspobt  of  mr.  reid  whitford,  assistant  engineer. 

United  States  Engineer  Office, 

Georgetown^  S.  C\,  June  30,  1893, 

Sir:  I  have  the  honor  to  report  as  follows  on  Waccamaw  River,  North  and  South 
Carnlina,  for  fiscal  year  ending  June  30,  1893 : 

Work  of  snagging  and  clearing  banks  begun  November  16,  1892,  by  United  States 
Rt^ani  hoister,  and  on  January  20,  1893,  this  snag  boat  was  removed  to  another 
Btnsffl,  and  operations  were  continued  on  the  Waccamaw  by  nsing  a  steam  hoister, 
hirwl  from  Mrs.  Mary  A.  Daggett,  which  wa<j  being  repaired  from  January  1st  to 
.Hmiiary  20,  1893.  The  crew  was  supplied  by  the  United  States.  After  snagging 
till  March  3, 1893,  the  boiler  failed;  work  has  been  continued  since  by  hand-hoister 
pU&t  belonging  to  the  United  States.  Operations  wero  carried  on  from  mouth  of 
rifrr  to  121  miles,  maintaining  the  previously  cleared  channel  below  Conway  and 
«'Xtending  the  improvement  above  that  place.  The  following  total  number  of 
<>bBtnictions  were  removed,  thoroughly  clearing  the  channel  from  mouth  of  river 
to  31  miles  to  an  approximate  width  of  80  feet  and  depth  of  12  feet,  and  from  31 
niilfs  to  121  miles  to  width  of  40  and  depth  of  3  feet  at  low  water :  From  the  channel : 
I'Opit  1,319;  stumps,  320;  large  snags,  669;  small  snags,  9  cords.  From  the  banks: 
1,M2  trees  cut,  79  cords  brush  cut. 

Of  the  total  amount  expendeil,  six-tenths  were  used  on  the  channel  and  four-tenths 
on  banks.    Each  obstruct itm  cost  approximately  68  cents. 

Tbe owners  and  captainsof  the  steamers  express  themselves  as  being  highly  pleased 
with  the  work. 

RECOM  MEND  ATI  ON.«?. 

It  is  respectfully  recommended  that  work  be  carried  on  above  Conway  as  it  has 
been  this  year,  with  probably  some  dredging  whicli  may  be  necessary,  and  the  exist- 
ing width  and  depth  below  Conway  be  maintained  at  least. 
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COMMERCE. 


Tlio  following  statement  was  made  up  from  the  best  information  that  conlrl  be 
obtained  from  Mr.  D.  T.  McNeill,  general  agent  and  treasurer  Waccamaw  Line  Steam- 
ers; Messrs.  W.  L.  Buck  &,  Co..  lumber  and  shingle  dealers ;  and  Messrs.  P.  R.  Lachi- 
cotte  &  Sons,  rice  millers.  There  are  other  freights  on  the  Waccamaw  River,  but  it 
was  impossible  to  get  nny  approximate  estimate  of  them,  as  they  are  carried  by  pole 
boats  and  small  craft  of  which  no  account  was  kept : 


OvJtward  freighta, 

Boain barrels.. 

Tar do — 

Spirits  turpentine do — 

Turpentino,  crude do — 

Cotton bales.. 

Timber sticks . . 

Lumber feet.. 

Shingles 

Rough  rice bushels. . 

Rice,  clean barrels.. 

Miscellaneous  articles,  tallow, 
OfigSi  VA3C,  game,  poultry,  etc . . 


Intoard  freightt. 
General  merchandise  . . . . 
Total 


Number. 


70,000 

557 

12,000 

6,000 

5, 500 

0  547 

8,800',000 

9. 800, 000 

122,000 

12,000 


1891. 


Tons. 


13,300 

50 

2,250 

840 

1,375 

14,326 

18, 333 

4,900 

2,684 

1,950 

1,231 


61,245 


15,000 


70,245 


Value. 


$228,000 

1,114 

240,000 

15,000 
276,  000 

40, 080 
132,000 

78,400 
152,500 
196, 000 

123, 118 


1,48J,112 


750,000 


2, 231, 112 


Number. 


78,000 

407 

14,000 

4,000 

5,000 

10,640 

9, 000, 000 

9,200,000 

156,100 

15, 508 


1892. 


Tons. 


15,60C 

81 

2,800 

600 

1,250 

19,152 

15,000 

4,600 

2,806 

2,714 

1,500 


66,103 


17,000 


83,103 


Value. 


$156, » 

m 

220.M 

175, « 
53, » 

117,  •• 
73,^1 

178,  JB 

271, 3N 

76,  lift. 


1,828. 


850,«M 


2.178, 


Outward  freights, 

Bosln barrels. 

Spirits,  Ifkrpentine do. . . 

Crude  turpentine do. . . 

Tar do... 

Cotton bales. 

Rough  rice bnshels. 

Rice,  clean barrel s . 

Rice  flour bushels. 

Hides bales. 

Wool do... 

Clams barrels. 

Fish do. 

Lumber feet  B.  M. 

Timber pieces . 

Stiiuglea 


Inward  freights. 


General  merchandise. 


Total. 


1893. 


Number. 


63,167 

10,893 

1,330 

1,238 

17,230 

195,279 

19,945 

25,000 

3 

6 

2,121 

363 

6, 700, 000 

10.000 

7,000,000 


Tuns. 


10,633 

2,179 

266 

248 

4,307 

4,491 

8,490 

250 

1 

1 

424 

19 

11,167 

20.000 

8,500 


60,976 
10,000 


70,976 


Value. 


$106,81 

163,  as 

2,4» 

eo3,ci 

105,9 

290,  IS 

7.» 


8,41 

10O.» 
50.«M 
56.  M 


1,6«5,MI 
600,  « 


2,095, 


This  shows  a  decrease  over  last  year's  statement,  owing  principally  to  depress! as 
in  the  lumber  and  shingle  trade,  and  very  low  water  in  upper  Waccamaw,  causiajt 
freights  to  he  hauled  across  country  to  small  sea-coast  inlets  and  carried  thence  to 
Wilmington,  N.  C,  hy  sailing  craft,  as  well  as  the  fact  that  the  inward  freights  co 
the  Great  Pedee  last  year  were  added  to  those  of  the  Waccamaw.  It  was  trae  tbal 
those  hound  for  the  Great  Pedee  pass  over  the  first  30  miles  of  the  Waccamaw  befoif 
entering  the  former  river,  but  for  fear  that  this  might  be  misleading  to  those  inter- 
ested in  the  commerce  of  the  Waccamaw,  the  freights  in  question  were  left  off  tkt 
Waccamaw  statement.  The  commerce  has  heen  carried  on  by  sea-going  vessclB  tl 
about  300  to  400  tons  and  steamers  of  15  to  300  tons.  The  following  extract  iron 
letter  of  Mr.  D.  T.  McNeUl  explains  itself: 


APPENDIX  M — ^EEPOET  OF  CAPTAIN  ABBOT. 


1467 


Dear  Sik: 


Conway,  S.  C,  June  3, 1S9S. 


You  will  Dottce  that  there  has  been  a  slight  falling  off  in  amount  of  naval  stores 
bandied.  This  falling  otf  is  owing  to  the  fact  of  the  stringency  of  money,  etc. ;  and 
«iiriQg  the  very  low  water  which  prevailed  with  us  from  September  to  latter  part 
of  January  turpentine  operators  were  forced  to  haul  their  naval  stores  across  to 
Little  River,  S.  C,  and  Shallotte,  N.  C,  in  order  to  get  them  to  market. 

We  are  pleased  to  state  that  the  work  you  have  tiad  done,  and  are  now  having 
dme,  on  upper  Wacoamaw  has  given  entire  satisfaction.  Where  it  took  us  a  week 
to  make  a  trip  before  yon  began  the  work  on  the  river,  we  can  now  run  night  or  day 
•iBd  ean  make  from  throe  to  four  trips  a  week  with  perfect  safety.  We  are  now  able 
to  make  a  trip  np  the  river  on  a  stage  of  water  18  inch  as  lower  than  we  could  a  few 
yean  ago.  We  think  that  with  another  good  appropriation  for  the  Waccaniaw  nnd 
aeoDtinnance  of  your  prndent  management  we  see  no  reason  why  all  obstacles 
ooqM  not  bo  removed,  and  we  be  able  to  bring  all  naval  stores  made  on  the  river  on 
my  stage  of  water,  and  we  can  then  go  higher  up  the  river  and  do  away  with  light- 
en  entirely. 

Yours,  very  truly, 

D.  T.  McNeill, 
General  Agent  and  Treasurer. 

Hr.  Reid  Whitford, 

U.  S.  AMtislant  Engineer, 


EMPLOYES. 

Mach  cre^lit  is  dne  Mr.  B.  T.  Daggett,  overseer^  and  C.  J.  Banta,  timekeeper,  for 
ihtit  osoal  efficient  and  satisfactory  work. 

Very  respectfully,  your  obedient  servant, 

Eeid  Whitford, 
AaeUtant  Engineer . 
Capt  FsBDKRic  T.  Abbot, 

Corpe  of  Engineers,  U,  S,  A,  ^ 


COMMERCIAL  STATISTICS. 


AniteU  aai  clearances  of  vessels  and  oominerce  at  Georgetown,  8,  C,,  from  January  1, 

1888,  to  December  SI,  1890. 


ARRIVED. 


r^nAAf-ortaA 

Foreij^  ports. 

Tfttttl 

T«tt. 

AmericAn  vessels. 

Foreign  vessels. 

Ko. 

352 
365 
385 
421) 
453 

Tons. 

Crew. 

No. 

2 
2 
6 

1 
1 

Tons. 

Crew. 

Kg. 

I 
1 
1 
2 
2 

Tons. 

Crew. 

No. 

355 
368 
392 
423 
456 

Tons. 

Crew. 

IW 

110 

I»v 

1»1 

1«8 

124,155 
128.705 
105,785 
191,651 
215.  U87 

2,818 
2,920 
3,150 
4.035 
4,610 

470 
424 
1,346 
245 
249 

14 

10 

42 

7 

7 

81 
149 
1()6 
292 
439 

8 

7 

6 

14 

14 

124,715 
129, 278 
167, 237 
192,188 
215,775 

2,840 
2.943 
3.198 
4,056 
4.631 

CLEARED. 


342 

121, 716 

2,735 

8 

1,835 

55 

1 

81 

8 

351 

123,631 

357 

126,965 

2,856 

6 

1.494 

45 

1 

149 

7 

364 

128,608 

372 

160,458 

3,069 

•  9 

1,078 

63 

2 

355 

13 

383 

162,791 

384 

164.562 

3,980 

9 

2,719 

69 

1 

149 

7 

394 

107,420 

396 

187,963 

4,094 

5 

1,173 

33 

3 

537 

19 

404 

189,673 

2,708 
2,908 
3.145 
4,062 
4,146 
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Commerce  J  foreign  and  domestio. 


Year. 


Value  of  ex- 
ports. 


1888 
1689 
1890 
1801 
1892 


$3,125.(K;0 
:{,  205. 000 
a,  454,  ©{^0 
3.291.407 
3, 989, 040 


Value  of  Im- 
porto. 


$2, 750, 000 
2, 075, 000 
3. 175, 000 
6.  895, 000 
7, 347, 668 


Dutieii 
coUectolL 


$32.4t 
ll.<4 

i4.e 


Total  commerce.  1888. 
Total  commerce,  1889. 
Total  c-ommorcc,  1890 . 
Total  commerce,  1891. 
Total  commerce,  1892. 


$5,875.« 

6,240,  « 

«.62d,W 

9,809,C: 

ll,336,«l 

R.  O.  Busii. 


M2. 

IMPROVEMENT  OF  LUMBER  RIVER,  NORTH  CAROLINA  AND  SOUTH  CARO- 
LINA. 

REFERENCE  TO  PAST  REPORTS. 


For  preliminary  examination,  see  p.  1102,  Annual  Eeport  for  18S7. 
For  map  of  river,  see  p.  1198,  Annual  Report  for  1890. 

ORIGINAL  CONDITION. 

The  fiver  was  obstrncted  by  logs,  snags,  stumps,  overhanging  tree?*, 
and  in  places  by  sand  bars.  Long  reaches  were  in  fair  condition.  That 
portion  of  the  river  between  Lumbertoii  and  the  North  Carolina  line 
was  crossed  by  five  low  bridges  without  draw  spans,  and  one  moderately 
high  railroad  bridge  near  Lumberton.  In  South  Carolina  the  river  was 
crossed  by  two  bridges  without  draws. 

PLAN  OF  IMPROVEMENT. 

The  project  provides  for  improving  the  river  for  steamboats  from  ite 
mouth  to  Lumberton,  a  distance  of  70.8  miles,  by  snagging  and  clearing 
the  banks,  at  an  estimated  cost  of  $35,000. 

WORK  PRIOR  TO  JUNE  30,  1892. 

The  parties  operating  the  Fair  Bluff  and  Ivy  Bluff  bridges  had  pro- 
vided satisfactory  draw  spans.  The  bridges  at  Griffins  and  Mathews 
had  been  discontinued.  The  bridge  at  Phillips  will  be  provided  witi 
a  draw  as  soon  as  the  county  commissioners  operating  it  can  raise  tlie 
necessary  fnnds.  The  Atlantic  Coast  Line  had  partly  completed  a  new 
steel  drawbridge  to  replace  the  old  composite  fixed  bridge.  The  new 
bridge  will  have  a  clear  opening  of  over  70  feet. 

The  river  was  quite  thoroughly  cleared  by  plant  owned  and  operated 
by  the  United  States  for  a  width  of  40  feet  and  depth  of  3  feet  at  loir 
water  between  points  no  miles  and  71  miles  above  the  month,  12,811 
obstructions  having  been  removed.  Dividing  the  total  expenditures 
to  June  30, 1892,  for  all  purposes  by  the  above  number  of  obstractioiis 
removed,  shows  the  average  cost  to  have  been  $u.74  for  each  obstTQc* 
tion  removed.    A  hand  snag  boat  was  built. 
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WORK  OF  PAST  YEAR. 

T!ie  river  was  quite  thoroufrhly  cleared  by  plant  owned  and  operated 
by  the  Tnited  States  for  a  wi<ltli  of  K)  feet  and  depth  of  3  feet  at  low 
water  between  points  48  miles  and  71  miles  above  the  mouth.  The 
avera{?e  cost  of  removing  obstructions  Avas  33  cents  each.  For  details 
of  work  done,  reference  is  made  to  the  appended  report  of  my  assistant 
enpineer,  Mr.  Keid  Whittord,  who  has  shown  marked  ability  in  direct- 
ing and  coutroiling  the  working  parties  and  maintaining  the  efficiency 
ol  tiie  plant. 

REMARKS. 

Two  small  steamers  have  run  irregularly  on  this  river  during  the 
y«ur.  During  the  year  freights  passing  over  this  stream  have  aggre- 
iXtkted  7,154  tons. 

With  the  balance  of  $1,932.04  on  hand  Julyl,  1893,  snagging  Avill  be 
continued,  removing  the  worst  obstructions  first. 

Tbia  river  is  tributary  to  the  ronection  district  of  Georgetown,  S.  .0.  Georgetown 
it»  the  port  of  entry.    Amount  of  duties  coHected  in  the  calendar  year  of  1892,  $14.82. 

For  this  improvement  the  following  api)ropriations  have  been  made: 

Bj  »ct  of  Conf^resa. — 

Of  Anjrnst  11,1888 $5,000 

Approved  September  19,  181)0 5, 000 

Approved  JoJy  13,  1892 5,000 

Total...... 15,000 

Total  exponditurcs,  including  June  30,  1893,  $13,007.96. 
For  table   of  commercial  statistics  furnished  by  the  collector  of 
Georgetown,  S.  C,  see  this  year's  annual  rej^ort  for  Waccamaw  Itiver. 

Money  statement, 

JoItI,  1892.  balance  unexpended $496.62 

Aauujit  appropriated  by  act  approved  July  13,  1892 5, 000. 00 

5, 496. 62 
Jine30, 1893,  amoant  expended  during  fiscal  year 3,581,58 

Jaly  1,  1893,  balance  tinexpondcd 1,932.04 

J»lyl,  1893,  outstanding  liabilities 239.25 

Jttly  1, 1893,  balance  available 1,692.79 

{Amoant  (estimated)  required  for  completion  of  existing  project 20,  000. 00 
Amonnt  that  can  be  profitably  expended  in  fiscal  year  endin?;  June  30, 1895    20,  000. 00 
Sabmitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acta  of  1866  and  1867  and  of  sundry  civil  act  of  March  3^  1893. 


eepobt  of  mn.  rttid  wuitfoud,  assistant  engineer. 

United  States  Exginker  Office, 

Georgetotvn,  H.  C,  June  30, 1893, 

CAPTAHf :  I  have  the  honor  to  report  as  follows  on  Lumber  River,  North  and  South 
Ctrolina,  for  fiscal  year  ending  June  30,  1893: 

Operations  were  resnmed  Octobers,  1893,  by  United  States  hand  hoister  and  hired 
l*^r,  48  wiles  above  the  month  and  continued  to  71  miles  at  Lumberton,  N.  C.  The 
toUovrin^  obstrnctions  were  removed,  quite  thoroughly  clearing  the  channel  to  an 
approximate  width  of  40  feet  and  dei>th  of  3  feet  at  low  water:  From  the  channel — 
l<»p»l»025;  stumps,  527;  large  snags,  732;  small  snags,  103  cords.  From  the  banks — 
treeicttty  5,977;  brush  cut,  178  cords.     Of  the  total  amount  cxx>cnded|  three-ten thd 
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were  used  on  channel  and  seven-tenths  on  banks.    Each  obstruction  cost  approxi- 
mately 33  cents.    The  river  has  been  very  decidedly  improved. 

KECOMMEXDATIONS.  * 

It  is  respectfully  recommended  that  work  bo  continued  as  heretofore,  and  that,  ii- 
addition,  the  river  be  dredged  where  needed  to  provide  a  good  navigable  cbuuuel  fox 
the  steamers  Avhich  will  soon  be  run  on  this  stream. 

COMMKRCfB. 

Such  statement  as  could  be  obtained  is  given  below,  being  collected  by  J.  W. 
Harllee,  overseer,  who  made  special  trips  up  and  down  the  river  under  onlere  fron. 
this  ofhce,  soliciting  information  on  the  subject  from  the  most  prominent  businci^i 
men,  among  whom  may  be  mentioned  Messrs.  Barnes,  Powell,  Butters,  and  Smith. 


1891. 

1892. 

No. 

Tons. 

Value. 

No. 

Tons. 

Valae. 

Timber — 

FortiliKera *. ... 

sticks  . 

3.000 

4,500 
100 
500 

$12,600 

2,0C0 

25,000 

5,000 

6,000 
200 
600 

$lA,OOi 
4  fkw 

CT^nurRl  niercliandiiie ^ 

30  OOt 

Total 

5,100 

39,000 

6,800 

52.  OCX 

• 

1883. 

No. 

Tona. 

Valu©. 

Cotton 

Outgoing  freighU, 
bales. . . 

500 

200 

50 

5,500 

1,250 
3 
1 

5,500 

$17.50C 
40r 

"EefiB 

.....crates.. 

Fowld 

.dozen . . 

IfW 

Timber 

loirs . . 

16  S(M 

Incoming  frcighU. 

General  merchandise .... 

6,754 
400 

20,00( 

Total 

7,154 

54.550 

This  shows  an  increase  of  354  tons  over  last  year.  Freights  have  been  transported 
by  two  small  steamers  belonging  to  Butters  Lumber  Company,  polo  boats,  and  raftn. 

The  following  letter  from  Mr.  Butters  explains  itself.  The  Butters  Lumber  Com- 
pany own  and  operate  a  very  large  milling  plant  at  Hub,  Columbus  County,  N.  C., 
on  the  banks  of  the  Lumber.  They  do  a  very  large  and  increasing  business*  in  man- 
ufactured lumber  of  all  kinds.  The  capacity  of  their  mill  is  about  100,000  I'cet  B. 
M.  per  day,  besides  shingles: 

Butters  Lumber  Company, 
Hubj  Columbus  County,  N,  C,  May  25^  1893, 

Dear  Sir:  Your  favor  of  the  17th  instant  received.  Please  pardon  our  delay  in 
not  replying  to  same  before,  as  this  writer  was  absent  when  your  letter  arrived. 

We  floated  iu  round  numbers  about  2,250,000  feet  of  pine  and  c^ypress  logs  over 
the  Lumber  River  between  May  1,  1892,  aud  May  1,  1893.  This  year  wo  probably 
will  not  bring  in  more  timber  than  we  did  last  year  over  the  Lumber  River,  as  yoii 
know  we  are  lo<jging  principally  in  our  big  swamp.  We  think  that  the  work  yoar 
men  have  been  doing  on  the  river  for  some  time  past  has  been  very  beneficial,  and 
we  trust  that  ere  long  we  will  have  an  established  steamship  line*  bet  ween  here  or 
Lumberton  and  Georgetown.  We  will  ship  this  year  in  the  neighborhood  of  15,000,000 
feet  of  lumber,  and  with  the  improvements  made  on  Lumber  River,  which  we  dow 
understand  are  in  view,  there  is  no  reason  why  a  large  portion  of  this  product  should 
not  be  shipped  from  here  by  water  to  northern  points. 

We  have  two  little  steamers,  one  of  which  has  made  the  round  trip  from  Georc^- 
town  to  Lumberton.  We  have  also  towed  our  large  scows  heavily  loaded  with 
machinery  from  Fair  Bluff  and  other  points  to  this  place,  consequently  we  can  not 
help  but  think  that  at  some  time  there  will  be  a  regular  steamship  line  on  this  river. 
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Slioald  we  be  able  to  glvo  yoQ  fnrther  information  in  regard  to  this  matter  we 
ttlMKild  be  very  much  pleased  to  do  so. 
Yours  renpectfuily, 

Wm.  H.  Butters, 
Seoreiary  and  Treoiurer, 
Mr.  RxiD  WniTroRD, 

U.  8,  AMistant  Engineer » 

EMPLOYl^. 

Hr.  B.  T.  Dagfj^ett,  oyerBeer,  and  Mr.  A.  II.  Woodward,  timekeeper,  deserve  credit 
for  their  economical  and  thorongh  work 

Very  respectfully,  your  obedient  servant, 

Kbid  Whitford, 
Asmlani  Engineer, 
Capt.  Frkdkric  V.  Abbot, 

Cot^9  of  Engineers,  U,  S.  A, 


M  3. 

IMPROVEMENT  OF  LITTLE  PEDEE  RIVER,  SOUTH  CAROLINA. 

REFERENCE  TO  PAST  REPORTS. 

For  preliminary  examination  see  page  1111,  Annual  Report  for  1887, 
For  map  of  river  see  page  1214,  Annual  lleport  for  1890. 


ORIGINAL  CONDITION. 


The  river  was  much  obstructed  by  snags  and  overhanging  trees,  and 
ill  places  was  divided  into  several  branches,  in  neither  of  which  there 
yvts  a  good  channel,  and  by  ten  bridges  without  draws. 

PLAN  OP  IMPROVEMENT. 

It  is  proposed  to  snag  the  river  and  close  unnecessary  branches,  pro- 
>idiDg  for  steamboat  navigation  up  to  the  mouth  of  Lumber  River  and 
l^ole-boat  navigafion  thence  to  Little  Rock,  at  an  estimated  cost  of 
^50,000. 

WORK  PRIOR  TO  JUNE  30,  1892. 

The  bridges  on  that  part  of  the  river  on  which  steamboat  navigation 
is  to  be  provided  had  been  supplied  with  draw  openings.  The  river 
had  been  snagged  between  points  no  miles  and  113  miles  above  the 
nioath,  11,689  obstructions  having  been  removed.  Dividing  the  total 
expenditures  to  June  30, 1892,  for  all  purposes  by  the  number  of  ob- 
stractions  removed  shows  the  average  cost  to  have  been  83  cents  for 
each  obstruction  removed.  A  hand  snag  boat  had  been  built  and  is 
now  on  hand  in  good  order. 

WORK  OF  PAST  YEAR. 

The  river  was  quite  thoroughly  cleared  by  plant  owned  and  operated 
by  the  United  States,  for  a  wid^h  of  40  feet  and  depth  of  3  feet  at  low 
water  between  points  no  miles  and  65  miles  above  the  mouth.  The 
average  cost  of  removing  obstructions  was  50  cents  each.    For  detaik 
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of  work  done  and  commercial  statistics  reference  is  made  to  the  report 
of  my  assistant  engineer,  Mr.  Reid  Wliitford,  who  has  showed  markiMl 
ability  in  directing  and  controlling  the  working  party  and  maintain 
ing  the  efficiency  of  the  plant. 

REMARKS. 

One  new  transportation  line  has  been  established  on  this  river  during' 
the  year,  and  a  steamer  has  rnn  somewhat  irregularly  part  of  the  timi*. 

With  the  balance  of  $2,416.14  on  hand  July  1,  1893,  snagging  will 
be  continued,  the  worst  obstructions  being  remoA^ed  first.  During  tin 
year  the  freight  passing  over  this  stream  has  aggregated  6,153  tons. 

This  river  is  tributary  to  the  coUoction  district  of  GeoiTjetown,  S.  C.    Gcorgetowi. 
is  its  i)ort  of  entry.     Auioiint  of  duties  collected  in  the  calendar  year  of  1892,  $14.82. 

For  this  improvement  the  following  appropriations  have  been  made. 

By  act  of  Congress — 

Of  August  11,  1888 $5,000.0< 

Approved  Sei)tcnil)er  10,  1890 5, 000.  O* 

Approved  July  13,  1892 5,000.  r^ 

Total 15,000.0< 

Total  expenditures,  including  June  30, 1893,  $12,583.80. 
For  table  of  commercial   statistics  furnished  by  the  collector   o! 
Georgetown,  S.  0.,  see  this  year's  annual  report  for  Waccainaw  lUver. 

Money  statement 

July  1,  1892,  balance  unexpended * $307. 1. 

Amount  appropriated  by  act  approved  July  13,  1892 5,  OOO.  Ct 

5,307.1:: 
June  30,  1893,  amount  expended  during  fiscal  year 2, 890. 9> 

July  1,  1893,  balance  unexpended 2,  416.  14 

July  1,  1893,  outstanding  liabilities 151.7.' 

July  1,  1893,  balance  available 2,264.31* 

f  Amount  (estimated)  required  for  completion  of  existing  project 35, 000.  <h 

J  Amounttbatcan  bo  profitably  expended  in  fiscal  yeareudin.v;June30,1895  20,000.  0^ 
^  Submitted  in  coni])lianco  witb  reriuirements  of  sections  2  of  river  and 

[     harbor  acts  of  18t)6  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 


bkport  of  mr,  reh)  whitford,  assistant  en6ixbbb. 

United  States  Engineer  Office, 

Georgetown,  S.  C,  June  30,  1893. 

Sir:  I  Lave  tbe  honor  to  report  as  follows  on  Little  Pedce  River,  South  Carolina. 
for  fiscal  year  ending  June  30,  1893: 

Operations  were  resumed  by  United  States  hand  bolster  and  hiroil  labor  OctolM*r 
3,  1892,  at  mile  65  above  month  and  continued  until  March  25,  1893,  when  'worli 
ceased  at  the  mouth  preparatory  to  constructinjj  a  steam  plant  for  future  as©. 

The  followin|T  obstructions  wore  removed  quito  thorouglily,  clearing  tbe  ch&iinel 
to  an  approxiuiate  width  of  40  feet  and  depth  of  3  feet  at  low  water: 

From  the  channel:  Logs,  614;  stum]>s,  477;  largo  snags,  544;  small  Btiags,  21' 
cords.  From  the  banks:  Trees  cut,  1,737;  brush  cut,  47  cords.  Of  the  amount  ex- 
pended, five-tentlis  were  used  on  the  channel  and  five-tenths  on  the  banks.  £acL 
obstruction  cost,  ap]»roxiniately,  $0.50  (fifty  cents). 

The  river  has  been  greatly  improved. 
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RECOMMENDATIONS. 


Il  is  r««peetfnlly  recommended  that  Hnagging  be  continned,  but  after  a  detailed 
fturrej  futnre  work  be  done  first  in  preference  at  the  narrows  near  the  month,  and 
thsit  Mich  other  places  be  dredged  as  may  be  needed  to  provide  a  good  navigable 
c'UuumI  for  the  steamers  which  are  running  on  this  stream. 


COMMERCE. 


Xhe  following  statement  was  made  up  from  information  given  Mr.  J.  W.  Harllee, 
ovtrtsecr,  who,  acting  under  orders  from  this  ofiSce,  visited  the  business  men  near 
the  river  named  below:  J.  W.  HoHiday,  EUerbee  &  Ellerbee,  and  B.  F.  Davis.  The 
timber  atatement  was  kept  by  Mr.  J.  w.  Harllee  during  the  progress  of  the  work 
iM»  the  rafts  drifted  by,  together  with  the  statement  furnished  by  vVilUam  L.  Buck 
A:  Co.: 


Outward  frtighU, 

lia. banrds. 

SpirilB  tvrpeatine do. . . . 

<*ottai hi\\9%. 

T«vn  tteber. sticks. 

Shin^lM 


1891. 


No. 


ToUl 

/nirard  freights. 

(iencfal  awrehsndfae. 

Craad  total 


3,920 

408 

310 

2,200 

30,000 


Tons. 


686 

77 

78 

8,300 

15 


Valae. 


$5,880 
8,160 

15,500 

9,240 

240 


4,156 


458 


39,020 


13,740 


4,614 


52,760 


1892. 


Ko. 


5,000 
636 
600 

4,240 
20,000 


Tons. 


1,000 
127 
150 

5,088 
10 


6,375 


740 


7,115 


Value. 


$10,000 

9.U0 

21,000 

15. 264 

160 


55,904 


37,000 


92,964 


Outward  frfighU. 

Rovsin. barrds.. 

Spiritalarprntine do.... 

f '«»t€«i« bales.. 

T  i  TV*  her sticks . . 

Stiiogits 

Kirs?*  rrates.. 

W  >i«  A«f bushels . . 


T«U1. 


Inward  freightt. 


GonenI  ■wrebaadise. 
GrawltotaL.... 


1803. 


Ko 


4,400 
750 
700 

4,050 

20,000 

275 

300 


Tons. 


880 

150 

175 

4,050 

10 

4 

9 


5,278 


875 


6,153 


Value. 


$8,800 

11,250 

24,500 

12, 150 

160 

550 

375 


57,785 


43,750 


101,535 


TUia  shows  a  decrease  in  tons,  bnt  an  increase  in  value  over  last  year. 

I^he  commerce  has  been  carried  on  by  irregular  trips  of  three  steamers  (of  30,  60, 
ftiifl  80  Uma  respectively),  tow  boats,  and  raits. 

One  new  line  of  steamers  was  established,  but  because  of  some  noncompliance 
with  the  law  in  regard  to  the  boiler  the  boat  was  not  allowed  to  continue  transport^ 
.D|JC  ft^ighta  on  this  river. 

EMPLOYES. 


Mr.  J.  W.  Harllee,  overseer,  and  Mr.  J.  P.  Rnmley,  timekeeper,  have  been  very 
£aitlilnl  in  the  discharge  of  their  duties. 

Very  respectfully,  your  obedient  servant, 

Betd  Whitford, 
Asaislaut  Engineer^- 
Capt.  Frkdrric  V.  Abbot, 

C9rp9  of  £ngineer$,  U.  8,  A* 

KHG93 9a 
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M  4. 
IMPROVEMENT  OF  GREAT  PEDEE  RIVER,  SOUTH  CAROLINA. 

REFERENCE  TO  PAST  REPORTS. 

For  preliminary  examination,  see  page  753,  Annual  Report  for  IKi 
For  special  description,  see  page  845,  Annual  Report  for  IS80,  and  p» 
723,  Annual  Report  tor  1879.  For  map  of  river,  see  page  1180,  Ann  si 
Report  for  1889. 

ORIGINAL  CONDITION. 

The  river  w^as  dangerously  obstructed  by  snags  and  logs  everywhet 
Boats  drawing  9  feet  of  water  were  able  to  reach  Smith  Mills,  52  mk 
above  the  mouth.  Those  drawing  3J  feet  at  low  water  could  gets 
miles  farther  up,  to  Little  Bluff,  or  at  high  water  to  Cheraw,  172  ni» 
from  the  mouth. 

PLAN  OF  IMPROVEMENT. 

The  project  provides  for  a  thoroughly  cleared  9-foot  navigation  •• 
Smith  Mills,  and  a  3^-foot  navigation  to  Cheraw  at  all  stages  of  wati. 
at  an  estimated  cost  of  $117,000. 

WORK  PRIOR  TO  JUNE  30,  1892. 

The  river  had  been  snagged  between  points  no  miles  and  172  n\h 
above  the  mouth,  since  June  30, 1884, 19,385  obstructions  having  b« 
removed.  Before  June  30, 1884,  the  records  are  not  detailed  enoiA 
to  give  exact  figures.  Dividing  the  total  expenditures  from  Janet 
18^,  to  June  30, 1892,  by  the  above  number  of  obstructions  remo\«. 
shows  the  average  cost  during  that  period  to  have  been  (2.92  for  efs 
obstruction  removed.  A  good  steam  snag  boat  has  been  built  ands^ 
now  on  hand  in  fairly  good  order.  It  will  need  a  new  hull  before  la( 
but  all  the  machinery  is  in  first-class  order. 

WORK  OF  PAST  YEAR. 

The  river  was  quite  thoroughly  cleared  by  plant  owned  and  operali 
by  the  United  States  for  a  width  of  80  feet  and  depth  of  4  feet* 
low  water  between  points  no  miles  and  172  miles  above  the  inotf* 
The  average  cost  of  removing  obstructions  was  tl.38  each. 

For  details  of  work  done  and  commercial  statistics,  reference  is  ni^* 
to  the  report  of  my  assistant  engineer,  Mr.  Reid  Whitford,  who  IP 
shown  marked  ability  in  directing  and  controlling  the  workinii:  paf^ 
and  maintaining  the  efficiency  of  the  plTint.  Parties  operating  So<*iO' 
Hill  Bridge  have  put  in  prox)er  fenders  and  have  strengthened  the  d^ 
pier. 

RRMARKS. 


No  new  transportation  line  has  been  established  on  this  river 
the  year.  With  the  balance  of  $6,178.28  on  hand  July  1,  1893,  sK 
ging  will  be  continued,  the  worst  obstructions  being  removed  fii^- 
During  the  year  the  freight  passing  over  this  stream  has  aggregaflil 
94,661  tons. 

This  river  is  trn)utary  to  the  collection  district  of  Oeor^town,  8.C.    Geori^li*^ 
is  its  port  of  entry.    Amount  of  duties  collected  in  the  djendar  year  of  1882,  f  lii^- 
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F(Hr  this  improvement  the  followiug  appropriations  have  been  made: 


By  act  of  Coni^ri 

ApprovetlJune  U»  1880 $7,000 

ApproT«d  MATch  3,  1881 6,000 

PMaed  Angn8t2, 1882 6,000 

ApproT«d  Jnly  5, 1884 8,000 

Approved  August  5,  1886 20,000 

Of  Aiigastll,  1888 20,000 

Approved  September  19,  18S0 12,500 

Approved  July  13,  1892 10,000 

Total 89,500 

Total  expenditures,  including  June  30, 1893,  t83,321.72. 
Far  table  of  commercial  statistics  furnished  by  the  collector  of 
Georgetown,  S*  0»|  see  this  year's  annual  report  for  Waccamaw  Biver. 

Money  statement 

Jnly  1, 1SB2,  baliuee  unexpended $3,857.39 

Amoant  appropriated  by  act  approved  July  13, 1892 10, 000.  CO 

13, 857. 39 
JnneSO,  1S93,  amonnt  expended  during  fiscal  year 7,679.11 

Jnlv  1, 1893,  balance  unexpended 6,178.28 

Jaly  1,1893,  outetanding  liabilities 669.10 

Jaly  1,1883,  balance  avaUable 5,509.18 


f 


Ameaat  (eetimated)  required  for  completion  of  existin]^  project ^    27, 500. 00 

A  mean  t  that  can  be  urofi tab! y  expended  i n  fiscal  year  end i ii };  J  un e  30, 1895    27, 500. 00 
^  Snbaitted  in  comptiaoce  with  requirements  of  sections  2  of  river  and 
I     harbor  acta  of  1866  and  1867  and  of  sundry  civU  act  of  March  3,  1893. 


bbpobt  ov  mb.  bbid  wkitfobd,  assistant  knqinerb. 

United  States  Engineer  Office, 

Georgetown f  S,  C,  June  SO,  189S. 

CArxAor :  I  have  the  honor  to  report  as  follows  on  Great  Pedee  River,  South  Car- 
»lin»»  for  fiaeal  year  ending  June  30,  1893 : 

^^ncNCpng  and  clearing  banks  coutiuned  by  United  States  steam  holster  and  hired 
bbor»  Prom  the  channel  there  were  removed  logs  1,245,  stumps  186,  large  sna^s 
Hl»  saaU  anas*  10  cords.  From  the  banlcs,  trees  cut  1,579,  brush  cut  &  cords. 
Vork  extendea  over  the  entire  river  from  no  miles  to  172  miles,  quite  thoroughly 
'l^ariag  ike  channel.  Of  the  total  amount  expended,  six-tenths  were  used  on  the 
-kail f Ml  and  fonr-tenths  on  the  banks.    Eacli  obstruction  cost,  approximately,  $1.38. 

Opetaiions  were  greatly  delayed  by  high  freshets  during  the  year. 

BEMABKS. 

The  ioqirovenient  of  the  river  has  been  decidedly  markod,  as  captains  of  the  river 
ncAcneta  and  others  state. 

BECOMMENDATION8. 

« 

It  is  napectAilly  recommended  that  the  same  character  of  work  be  carried  on, 
vith  additional  dredging  of  shoals  where  needed,  till  a  thoroughly  cleared  channel 
« oompleied  aofficiently  deep  to  permit  uninterrupted  navigation  throughout  the 
vtole  year  from  mouth  of  river  to  town  of  Cheraw. 
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COMMERCE. 


The  following  statement  was  obtained  mainly  by  Mr.  J.  C.  Tamplet,  timekee|c 
from  Maj.  B.  A.  Muunerlyn,  agent  South  Carolina  Steamboat  Company,  Willian  . 
Buck  &.  Co.,  lumber  and  timber  dealers,  and  D.  R.  Smith,  lumber  and  timber  deak 


Outward  freights. 

Cotton balee.. 

Clean  rice barrels.. 

KoQghrice bushels.. 

Bosin barrels.. 

Spirits  tari>eotine do. . . . 

Cypreas  shingles 

Lnmber,  cypress feet.. 

Cvpresslogs do... 

T^ood cords 

Hides,  wool,  staves,  etc 

Timber sticks.. 

Cross  ties 


ToUl 

Inward  freights. 
General  merchandise 


Grand  total 


1891. 


Number. 


5,926 

16,342 

83,000 

35,800 

4. 014 

6,705,987 

3,000,000 

22,547 

225 


Tons. 


1,483 

2,65G 

1,827 

6.265 

662 

3,353 

6.250 

33,821 

225 

250 


56,782 
5,562 


62,344 


Value. 


$296,300 

265,558 

103,750 

50,120 

80,280 

53,640 

45,000 

81,160 

563 

7,500 


983,880 
383,450 


1,367,830 


1892. 


Number. 


6,780 

16,560 

88,000 

30,000 

5,436 

6,970,000 

3,100,000 


2,000 

352 

51,640 

18,000 


Tons.      Tall 


1,445 
2.898 
1.524 
6,000 
1,067 
3.485 
6,166 


2,000 

352 

61.968 

144 


86,009 


6.402 


92,471 


10. It 
8» 
4(9 


2K 


1,08» 


:*t»* 


1,4CJ 


Outward  freight*. 

Rosin barrels.. 

Spirits  turpentine do... 

Cotton bales.. 

Ton  timber sticks. . 

Shingles 

Eggs crates.. 

Peas ■ bushels . . 

Rice,  rough do — 

Lumber .' feet,  B.  M.. 

"Wood cords., 

Tar barrels., 

Cross  ties No., 

Miscellaneous  articles..  } 

Hides,  wool,  staves,  etc  > * 


Total. 


Inward  freights. 


General  merchandise 


Grand  total 


1893. 


Number. 


21,345 

3,891 

3,610 

58,949 

9,163.000 

275 

300 

206.343 

4,000,000 

2,800 

850 

83,000 


Tons. 


4,269 

678 

903 

56.049 

4,581 

4 

9 

4,746 

6,667 

2,800 

170 

2,640 

400 


«6.81« 


7,845 


M.661 


Vals 


IJS 

s 


7lt4 


2ir.> 


1,14P« 


This  shows  an  increase  of  2,190  tons  over  that  given  iin  1892,  but  decreai^n 
value  owing  to  low  prices  pertaining  to  some  of  the  products  of  the  country.  >re 
are  other  freights  carried  by  pole  boats  and  smaller  craf  i  of  which  no  accoani  st- 
over could  be  obtained.  Commerce  has  been  carried  on  by  seasoinj^  schoon*  "^ 
250  to  300  tons,  tugboats  and  steamer  Maggie,  to  Port  Harrelson  and  Smiths  MilliO^i 
steamers  Mercnant,  John  M.  Cole,  and  Santee  to  Cheraw,  head  of  navigation. 

EMPLOYES. 

Mr.  Homer  Jacobs,  overseef,  Messrs  B.  H.  Oliver  and  W.  P.  Jollie,  engine  dntr?. 
and  J.  C.  Tamplet,  timekeeper,  have  been  faithful  and  efficient  in  the  dischanf  ot 
their  duties. 

Very  respectfully,  your  obedient  servant, 

Keid  Whitford, 
AsMtani  Em^ii0' 
Capt.  Frederic  V.  Abbot, 
Corp$  of  Engineers^  U,  S,  A, 
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M  5. 

IMPROVEMENT  OF  CLARK  RIVER,  SOUTH  CAROLINA, 

BEFEBENCE  TO  PAST  BEPOBTS. 

For  preliminary  examination,  see  page  1109  Annual  Report  for  18S7. 
l*\>r  map  of  river^  see  page  1204  Anuu^  Report  for  1890. 

OBIGINAL  CONDITION. 

This  creek  is  really  the  southern  mouth  of  Lynch  Eiver.  Its  upper 
t*n«l  vas  entirely  choked  by  a  tangled  mass  of  driftwood  and  fallen 
trees.    The  lower  part  was  fairly  clear  of  obstructions. 

PLAN  OF  IMPBOVEMENT. 

Tbe  project  provides  for  closing  the  northern  mouth  of  Lynch  River 
uud  ttioroQghly  snagging  Clark  Greek,  at  an  estimated  cost^of  $7,500. 

WOBK  PBIOB  TO  JUNE  30,  1892. 

The  creek  was  roughly  cleared  by  plant  owned  and  operated  by  the 
Ignited  States,  for  a  width  of  40  feet  and  depth  of  3  feet  at  low  water, 
between  points  no  miles  and  7  miles  above  the  mouth,  6,640  obstruc- 
tions having  been  removed.  Dividing  the  total  expenditures  to  June 
3(^  1S92,  for  all  purposes,  by  the  above  number  of  obstructions  removed, 
BhowB  the  average  cost  to  have  been  90  cents  for  each  obstruction. 

WOBK  OP  THE  PAST  TEAB. 

The  creek  was  roughly  cleared  by  plant  owned  and  operated  by  the 
Ignited  States  for  a  width  of  40  feet  and  depth  of  3  feet  at  low  water, 
iH.^t  ween  points  no  miles  and  7  miles  above  the  mouth.  The  last  appro- 
priation completed  the  estimated  cost.  All  that  is  needed  has  been 
done,  unless  Lynch  River  is  improved  for  steamers  as  recommended  in 
oiy  report  of  December  2, 1892,  Ex.  Doc.  125,  House  of  Representa- 
lives,  Fifty-second  Congress,  second  session. 

The  average  cost  of  removing  obstructions  was  16  cents  each.  For 
ik^tsuls  of  work  done  and  commercial  statistics  reference  is  made  to  the 
re|>4>rt  of  my  assistant  engineer,  Mr.  Reid  Whitford,  who  has  showed 
marked  ability  in  directing  and  controlling  the  working  party,  and 
onuintaining  the  efficiency  of  the  plant. 

BEM  ABKS* 

One  new  transportation  line  has  been  established  on  this  river  dur- 
.n^  the  year. 

With  the  balance  of  $413.81  on  hand  July  1, 1893,  snagging  will  be 
continued,  the  worst  obstructions  being  removed  first. 

During  the  year  the  freight  passing  over  this  stream  has  aggregated 
7Xp2S  tons. 

ThU  cnmk  is  tributary  to  the  collection  district  of  Georgeiown,  8.  C.    Georgetown 
a  its  port  of  entry.    Amount  of  duties  collected  in  the  cslondar  year  of  1892,  $14  82. 
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For  this  improyement  the  following  appropriatious  have  been  ma4: 

By  act  of  Congress — 

Of  August  11,  1888 $2J0 

Approved  September  19,  1890 2.» 

Approved  July  18,  1892 2.3ii 

Total 7J[i 

Total  expenditures,  including  June  30,  1893,  $7,080.19. 
For  table  of  commercial  stati^ics  famished  by  the  collector  of  CrOoi;s* 
town,  S.  C,  see  this  year's  annual  report  for  Waccantaw  Biver. 

Money  statement 

Amount  appropriated  by  act  aBproved  July  13, 1893 $2,  SOlXf 

June  80,  lo9d,  amount  expended  duriug  fisoalyear 2,08(9 

July  1, 1893,  balance  unexpended - 4B'. 

July  1,  1893,  outstanding  liabilities 510 

July  1,  1893,  balance  available SSfi 


beport  of  mr.  -bsid  whitford^  assistant  sngikber, 

Unitbd  States  Enoinerr  Offigk, 

Oeorgetawn,  8.  C,  June  SO,  ISi 

Sir  :  I  have  the  honor  to  report  as  follows  on  Clark  fiiver,  South  Carolinair 
fiscal  year  ending  Jnne  30,  1893. 

Work  began  October  27,  1892,  by  United  States  hand  hoister  and  hired  laborai 
stopped  January  20, 1893. 

The  entire  leneth  of  the  river  was  quite  thoroughly  cleared  of  obstractiom » 
about  40  feet  width  so  that  pole  flats  and  timber  rafts  might  use  it  daring  orditff 
low  water. 

There  were  removed  from  the  channel,  logs  3,714,  stumps  183,  large  snags  2A 
small  snags  294  cords;  from  the  banks,  trees  cut  1,118,  brush  cut  270  cords. 

Each  obstruction  cost  approximately  $0.16. 

Of  the  amount  expended  eight-tenths  were  used  on  the  channel  and  two-te^ 
on  the  banks. 

REMARKS. 

Many  snags  were  found  to  hare  made  their  appearance  in  the  river  since  tlie  »- 
sation  of  work  last  year.  Some  heavy  trees  were  cut  and  thrown  across  tho  10^ 
end  of  Lynch  River  from  opposite  sides  with  their  tops  overlapping,  thus  forM 
a  dam  which  will  probably  prevent  drift  from  entering  Clark  River  from  the  (Jat 
Pedee  via  Lynch  Kiver. 

The  former  river  is  the  best  outlet  for  Lynch  into  Great  Pedee,  and  whei^ 
Clark  and  Lynch  are  once  fairly  opened  for  navigation  they  will  become  com^- 
oiall^  important.  In  this  way  the  productive  country  along  these  streams  wi]»« 
furnished  with  transportation  facilities  which  is  badly  needed  so  as  to  save  thefts 
ylh  the  hauling  of  their  products  and  supplies  expensively  long  distances  to  mar  jp- 

RECOMMENDATIONS. 

It  is  reeommended  that  a  good  navigable  channel  be  provided  snd  mshitsiii^ko 
as  to  permit  steamers  to  run  uninterruptedly. 

COMMERCE. 

The  following  statement  was  collected  by  B.  G.  DuaenbnTy,  ovenear,  who,  m^S 
under  orders  from  this  office,  visited  the  business  men  in  persoUi  amoni^  whoiiivy 
be  mentioned  J.  G.  Eaddy  &,  Co.  and  William  L.  Buck  &  Co. 
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- 

- 

1892. 

1803. 

Ko. 

Tons. 

Yalue. 

No. 

Tons. 

Value. 

l:i>«i» 

<haward /rti0kU» 

. .  /hArralH 

6,000 

1,000 

$10,000 

4,000 
600 
310 

6,500 

800 

100 

78 

6,600 

$8,006 
7,500 

S|uni»tvp« 
('(itUB 

ntiiM 

••••  .bales.. 

1 

10,850 
*  19,500 

TimWr 

....•■tioks.. 

4,447 

6,838 

16,009 

FertHbov.. 

6,336 
250 

26,009 
2,000 

7,478 

45,850 

Ca«UCfll  tOfBT 

ehftnd  iiM  .........a... 

150 

7,500 

T«UI. 

6,586 

28,009 

7,628 

63,350 

l^his  shows  an  increase  of  1,042  tons  over  last  year.  It  was  carried  on  by  pole 
bouts  sod  rafts,  and  one  steamer  of  abont  60  tons  making  occasional  trips  np  into 
tho  nrer. 

The  following  letters  from  J.  O.  Eaddy  &.  Co.  and  Mr.  H.  E.  £addy,  prominent 
lutMi  sad  citizens  of  Clark  Biver  country,  explain  themselves.  Also  extracts  from 
letter  of  D.  R.  Smith,  a  large  mill  operator  on  Great  Pedee  River  near  Clark  River: 

Johnson viLLE,  S.  C,  May  SO,  189S, 

Sii:  The  approprtations  made  to  Clark  River  by  Congress  have  been  of  great 
l»eii«6t  to  the  cor  itry,  having  been  so  valuable  to  navigation  as  to  enable  steam- 
liouto  to  come  where  it  had  never  been  thought  th'ey  would  ply,  and  we  want  to 
f.'ili  joar  attention  to  the  fact  that  Clark  River  intersects  with  Lynch  River,  which, 
if  |>niper  appropriations  are  granted  to  Lynch  River  by  Congress,  it  will,  without 
any  dmbi,  open  op  groKl  transportation  facilities  convenient  to  the  people  along 
its  bsaks. 

J.  G.  Eaddy  &  Co., 
Dealert  and  Commercial  Agents, 

Mt:  Rod  Whitpord, 

(7.  8.  AtUtani  Imgineer. 

JOBNSONVILLE,  8.  C,  May  SI,  189S, 

I>l4Jt  Six:  I  woold  beg  psrmisBion  to  extend  to  you  the  appreciation  of  our  citi- 
zens in  regard  to  your  work  done  on  Clark  River.  Timber  has  been  going  through 
wheaevcr  the  water  allows  it  to  get  down  Lynch  River.  But  the  many  obstructions 
in  this  river  render  the  stream  almost  useless,  except  when  there  is  a  swell  in  it. 
We  sre  very  anxious  to  have  these  obstructions  also  removed,  and  beg  that  you 
*  *  come  up  and  work  out  Lynch  River,  so  that  naval  stores,  timber,  etc.,  can 
t!et  l»  market  without  waiting  six  or  eight  months  for  water  sufficient  to  carry 
tbcMB.  1  have  known  them  to  lie  twelve  months  waiting  for  high  water.  *  *  * 
I'ltsose  accept  onr  congratulations  on  the  success  of  your  work  on  Clark  River, 
*  *  *  bat  hope  for  an  appropriation  for  Lynch  River,  •  •  *  and  then  come 
and  complete  the  system. 

With  muck  respect,  I  remain,  your  obedient  servant, 

H.  £.  Eaddy. 


Mr.  Rkid  Whitford, 

U.  8,  AetUtaut  Engineer. 


DK4B  Sib: 


Smith's  Mills,  S.  C,  May  SI,  189S. 


Paring  part  of  the  year  our  mill  was  lying  idle  on  account  of  the  impossibility 
of  moving  timber  down  Lynch  River.  Could  you  extend  the  pood  work  you  have 
Hone  on  Clark  River  some  5  miles  np  Lynch  River,  it  would  give  an  outlet  for  tim- 
ber and  shipping  on  that  river  with  3  ISset  less  water  than  at  present.  Hoping  that 
7^ our  department  will  receive  a  liberal  appropriation,  and  be  enabled  to  continue 
the  good  work,  which  has  already  beuefitoa  this  community  materially, 
Toots,  Tory  truly, 

D.  B.  Smith. 

Rkid  Whtivoiid,  Esq. 
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EMPLOYES. 

I  wish  here  toexprosa  my  thanks  to  Mr.  William  Alden  James,  clerk,  irhoctcMeTit 
special  mention  for  his  untiring  efforts  in  assisting  me  to  carry  oat  your  orders  Tt> 
tive  to  this  and  all  other  river  and  harbor  works  connected  with  this  office.  Mr.  I 
G.  Dusenbary,  oyerseer,  as  nsual  performed  excellent  service  in  removing  the  oUstn- 
tions  from  Clark  River. 

Very  respectf ally,  yonr  obedient  serrantf 

Beid  Whitford, 
A»9i$taHi  Engimets 

Capt.  Prkderic  V.  Abbot, 
Corp*  of  £ngineer$,  U,  S,  A, 


M  6. 

IMPROVEMENT  OF  MINGO  CREEK,  SOUTH  CAROLINA. 

BEFEBENCE  TO  PAST  BEPOBTS. 

For  preliminary  examination  see  page  1106,  Annual  Report  for  18s. 
For  map  of  river  see  page  1202,  Annual  Beport  for  1890. 

OBIGINAL  CONDITION. 

The  creek  was  much  obstructed  by  snags  and  overhanging  trees,  ai 
was  crossed  by  one  bridge  without  a  draw. 

PLAN  OF  IMPBOVEMENT. 

The  project  provides  for  improving  the  creek  for  steamboats  from-* 
mouth  to  Williams  Landing,  and  for  pole  boats  at  high  water  up  ** 
the  head  of  navigation,  by  snagging  and  clearing  the  banks,  at  an  eft^ 
mated  cost  of  $17,000. 

WORK  PBIOB  TO  JUNE  30,  1892. 

The  creek  was  snagged  between  points  no  miles  and  15  miles  ab# 
the  mouth,  11,418  obstructions  having  been  removed.  The  partt» 
operating  the  Mingo  Bridge  had  put  in  a  draw  span.  Dividing  w 
total  expenditures  to  June  30,  1892,  for  all  purposes  by  the  alMC 
number  of  obstructions  removed  shows  the  average  cost  to  have  hm 
83  cents  for  each  obstruction.  A  good  hand  snag  boat  has  been  bu^ 
and  is  now  on  hand  in  good  order. 

WORK  OP   PAST  TEAR. 

The  creek  was  quite  thoroughly  cleared  by  plant  owned  and  ox>era:d 
by  the  United  States  for  a  width  of  40  feet  and  depth  of  4  feet  at  K 
water,  between  points  no  miles  and  15  miles  above  the  mouth.  Tn^ 
average  cost  of  removing  obstructions  was  86  cents  each.  For  detii^ 
of  work  done  and  commercial  statistics  reference  is  made  to  the  rep«t 
of  my  assistant  engineer,  Mr.  lieid  Whitford,  who  has  nhown  niarUi 
ability  in  directing  and  controlling  the  working  party^  and  maintainii? 
the  etficiency  of  the  plant. 
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BEMABES.  • 

So  new  transportation  line  has  been  established  on  this  creek  during 
the  year. 

With  the  balance  of  $1,453.98  on  hand  July  1, 1893,  snagging  will  be 
oontinned,  the  worst  obstructions  being  removed  first.  During  the  year 
the  freight  passing  over  this  stream  has  aggregated  94,665  tons. 

This  creek  is  tribntftry  to  the  coUection  district  of  Georgetowo,  S.  G.  Georgetown 
is  its  port  of  entry.    Aiponnt  of  daties  coUected  in  the  calendar  year  of  1^2,  $14.82. 

For  this  improvement  the  following  appropriations  have  been  made: 

lij  set  of — 

Congress  of  Ancrast  11,  1888 $5,000.00 

Conip'ess  approved  September  19,  1890 5,000.00 

Congress  approved  Jnly  13,  1892 3,000.00 

Total 13,000.00 

Total  expenditures,  including  June  30,  1893,  $11,546.02. 
Portable  of  commercial  statistics  furnished  by  the  collector  of  Oeorge- 
towDi  8.  C,  see  this  year's  annual  report  for  Waccamaw  Biver. 

Money  statement 

Jsly  1, 1892,  balance  unexpended $515.13 

Aawnnt  appropriated  by  act  approved  July  13,1892 3,000.00 

3, 515. 13 
JaaedO^  1883,  amount  expended  dnring  fiscal  year 2,061.15 

•Illy  1, 1893,  balance  onezpended 1,453.98 

Jslyl,  1893,  outstanding  liabilities 76.20 

Jaly  1, 1898» balance  available 1,377.78 

{Amount  reetimated)  required  for  completion  of  existing  project 4, 000. 00 

AoKNint  tnat  can  be  profitably  expended  in  fiscal  year  ending  J  une  30, 1895  A,  000. 00 
Sabmlttad  in  compliance  with  reqnirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867,  and  of  sundry  civil  act  of  March  3. 1893. 


bxpobt  of  mr.  rkid  whitfolld,  assistant  xnoi^bb. 

United  States  Engineer  Opfice, 

Georgetown,  S.  C,  June  SO,  1893, 

Sat :  I  have  the  honor  to  report  as  follows  on  Mingo  Creek,  South  Carolina,  for 
fiscal  year  encTlng  June  30, 1893. 

Work  began  October  17, 1892,  by  United  States  band  hoister  and  hired  labor  and 
stopped  December  22, 1892,  preparatory  to  resuming  work  later  in  the  season  with 
atesm  plant. 

There  were  removed  from  the  channel :  logs,  164 ;  stamps,  37 ;  large  snags,  124 ;  small 
ansxs,  7  coids.  From  the  banks :  trees  cut,  533 ;  brush  cat,  48  cords.  The  work  was 
carried  on  between  points  no  miles  and  15  miles  above  the  moutb  of  the  creek,  quite 
tboronghly  clearing  a  channel  40  feet  wide  and  4  feet  deep  at  low  water,  approxi- 
iiistely .  Of  the  total  amount  expended  six-tenths  were  used  on  the  channel  ana  four- 
tenths  on  the  banks.    Each  obstruction  cost,  approximately,  $0.86. 

remarks. 

The  creek  has  been  very  greatly  improved  by  the  foregoing  work,  so  the  captains 
of  the  steamers  state. 
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RBCOHMBNDATION8. 


It  IB  respectfully  recommended  that  a  thoronghly  cleared  obanuel  be  provided  an 
maintained  by  snagging  and  dredging,  if  needed,  so  that  the  steamers  may  ran  u» 
interraptedly  throughout  the  lowest  stages  of  water. 

COMHKSCB. 

The  following  letter  and  statement  from  Messrs.  F.  Rbem  &,  Sons  explain  thet 
selves.  The  above-mentioned  firm  controls  a  large  portion  of  the  commerce  on  ih 
creek,  and  it  is  supposed  that  they  are  thoroughly  familiar  with  the  amount  ait 
value  of  exports  and  imports. 

Rhisms,  S.  C,  May  1,  I89S, 

Sir  :  Ton  will  find  inclosed  report  of -commerce  of  Mingo  River  for  the  year  comment 
ingMay  1, 1H92,  and  ending  May  1, 1893.  You  will  please  observe  that  there  has  been  son 
increase  in  tonna>ge,  which  is  accounted  for  in  this  way :  The  opening  np  of  the  ri>-f 
above  Min«<o  bridge  (only  a  distance  of  4  miles)  has  materially  increased  the  shiii^ji 
and  **  ton  timber"  interest.  This  river  js  nicely  improved  from  mouth  to  near  Minr 
Bridge  and  partly  improved  from  bridce  to  Williams  Landing.  Before  work  wx 
commenced  above  bridge  our  firm,  F.  Khem  &.  Sons,  could  only  run  steamer  Tn 
Brothers  to  bridge,  but  have  been  making  two  trips  a  week  regularly  since  last  Octf 
ber  to  Williams  Landing.  There  are  two  or  three  sand  bars  or  logs  Uiat  obstnu 
the  channel  in  two  or  three  places  that  cause  ns  a  great  deal  of  delay  and  disappoint 
ment  to  our  customers,  viz:  we  have  to  wait  at  Mingo  Bridge.  4  miles  below  Wii 
iams  Landing,  for  high  water  to  get  over  the  obstractions.  This  Williams  Landiv 
is  peculiarly  situated  owing  to  dense  swamps  on  each  side  of  this  river  above  Minp 
Bridge,  there  being  only  two  landings,  Berlin  on  the  south  side  and  Williams  on  tb 
north,  some  distance  further.  The  improvement  above  Mingo  Bridge  has  benefits 
the  farmers  and  others  living  northwest  of  this  point  materially,  vis :  they  had  i 
haul  their  produce,  etc.,  from  10  to  15  miles  to  get  to  railroad,  and  now  they  tnli 
their  freights  to  this  landing,  and  claim  that  transportation  is  much  cheaper  al$c 
We  must  congratulate  yon  on  the  excellent  maimer  that  yon  have  had  the  work  pe 
formed  on  this  river.  We  are  decidedly  in  favor  of  another  appropriation  beitt 
made  for  this  river.  You  will  observe  that  improvement  already  made  has  m'atf 
rially  benefited  commerce  on  this  river.  We  area  dependent  people  on  water  tram 
portation. 

Yours,  very  resx>ectfully, 

F.  Rhbm  Sl  Sons. 

Mr.  Rkid  Whitford, 

V,  S,  A»8(8tant  Engineer. 


ExporU, 

Spirits  turpentine barreln. . 

Kosin do 

Crtule  tnrpentine do 

Woo<! conls. . 

StaveH 

Hoop  poles 

Cotton «. bales . . 

ShinKles 

Other  prodace,  inclwling  wool 

Lamber,  cross-ties,  etc 


General  merchandise.  ....«• 
TeCal 


Ko. 


11.000 

66,000 

5,000 

6,000 

350,000 

50,000 

4,500 

600,000 


1891. 


Tons. 


2,750 

11.550 

1,000 

6,000 

700 

50 

1.125 

300 

400 

12,000 


35, 875 
7,000 


42,875 


Value. 


$220,000 

145,000 

25,000 

15,000 

1.400 

5,000 

202,500 

5,000 

20,000 

60,000 


No. 


12,000 

70,060 

5,000 

10,000 

750,000 

50.000 

7,000 

200,000 


1892. 


606,900 


350,000 


Tons. 


8,000 

14,000 

1,000 

10,000 

1,750 

60 

1,750 

30 

460 

15,000 


47,030 


8,250 


1,048,900   55,280     l,185,4f 


Value 


♦192,  (• 
175.01 

20.(1 
30.  Ot 

3,a 

6.11 
245.  (» 

1.41 
25.  <^ 
75.01 


772.91 


412,51 
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Ouhtard /reii^iiM. 


terpeaUjie 

oak,  mad  pine  staves 


.barrels. 
....do... 
— do... 

...eordi. 


ptodiKO 

;  ttoiber,  etc. 


.bales. 
..tone. 


Inward  /reigkU. 


QmobI  MsrclMiidlse 


1888. 


"So, 


12,000 
70,000 

S,000 
75,000 
12,000 
25,000 

7,500 
700,000 


2,400 

14,000 

1,250 

100 

12,000 

25 

1,850 

350 

600 

46.000 


Talne. 


$216,000 

185,000 

15.000 

4.500 

36,000 

4.500 

300.000 

5,000 

35,000 

200,000 


77,665 


17,000 


1,001,600 


750,000 


04,665 


1,791,600 


Hie  coaunerce  hu  been  carried  on  by  two  steamers  of  100  tons  and  20  tons,  re- 
■pectJT^elT,  and  namber  of  pole  boats,  rafts,  etc. 

▲t  will  be  seeo  fktnn  Messrs  F.  Kbem  A  Sons'  statement,  the  ireigbts  have  in- 
oMMed  by  ftboai  88,385  tons  over  last  year. 

BMPLOYibS. 

Hr.  F.  A.  Haddock,  oTerseer,  was  as  naaal  faithfal  and  efficient  in  the  discharge 
of  bis  dnties  till  he  accidentally  met  his  death  by  a  falling  tree  in  the  latter  part  of 
Osmnber,  1802. 

Very  reapeotlVilly,  yonr  obedient  servantf 

BkID  WniTPORD. 

A$$i$Uint  JSngln^er. 
Capi.  FlXDKEic  V.  Abbot, 

Carp9  Qf  Engnm¥9,  U,  S.  A* 


IMPSOyEMEKT  OF  SANTEE  RIVER,  SOUTH  CAROLINA. 
SSFBBENOB  TO  PAST  BEPOBTS. 

For  description  of  river  see  page  916,  Annual  Report  for  1880.  For 
new  project  see  page  1184,  Annual  Bex>ort  for  1889.  For  map  of  river 
see  page  1186,  Ajinual  Report  for  1889. 

OBIGINAL  00in)ITI01f . 

This  river  was  considerably  obstructed  at  all  stages  of  water  by 
flonken  logs  and  snags.  Its  bar  entrance  was  narrow,  crooked,  and 
shifliiig,  with  only  alxmt  4  feet  of  water  at  low  tide.  Four  steamers 
and  a  few  small  vessels  were  then  running  upon  portions  of  the  river. 


PLAN  OF  IMPBOVBIEBNT. 


The  project  of  1880  proposed  to  provide  the  river  with  a  good  outlet 
tlnoagh  Mosquito  Greek  to  Winyaw  Bay  by  deepening  and  straighten 
Ing  this  creek  to  50  feet  width  and  7  feet  depth ;  to  secure  Tfoot  naviga- 
tion in  the  river  ftom  its  mouth  120  miles  to  Wright  Bluff,  and  thence 
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5foot  navigatioB  23  miles  farther  to  the  head  in  the  Gongaree  and 
Wateree  rivers. 

The  revised  project  of  1889  provides  for  leaving  the  Mosquito  Creeli 
Canal,  which  has  been  completed  30  feet  wide  and  3  feet  deep,  for  a 
timber  roate;  cutting  a  new  canal  between  Estherville  and  Minim  Greek 
large  enough  for  river  steamers,  and  snagging  the  entire  river,  at  an 
estimated  cost  of  $350,000. 

WORK  PRIOR  TO  JUNE  30,  1892. 

A  passage  30  feet  wide  and  3  feet  deep  at  high  water  through  Mo» 
quito  Creek  to  Winyaw  Bay  had  been  made. 

The  river  had  been  snagged  between  points  41  miles  and  42  miles 
above  the  mouth,  285  obstructions  having  been  removed. 

Dredging  on  the  new  cut  between  Estherville  and  Minim  Creek  had 
begun.  The  total  excavation  on  both  canals  amounted  to  221,460  cubic 
yards,  measured  in  situ. 

The  flood  gate  in  the  old  Mosquito  Creek  Canal  had  been  completed 
Dividing  the  total  expenditures  to  June  30, 1892,  for  all  purposes  bj 
the  above  number  of  ci^bic  yards  excavated,  shows  the  average  cost  to 
have  been  51  cents  per  cubic  yard,  measured  in  place.  All  the  worl 
was  done  by  contract,  except  1,169  cubic  yards  in  June  1892,  whicl 
was  dredged  by  hired  labor  and  a  hired  dredge,  at  a  cost  of  about  2^ 
cents  per  cubic  yard,  measured  in  place. 

WORK  OF  PAST  TEAR. 

A  large  saving  in  the  ultimate  cost  of  the  Estherville-Minim  Oreel 
Canal  was  effected  by  the  purchase  for  $7,500  of  the  Daisy  Bank  Plan 
tation,  which  provided  a  much  cheaper  and  more  satisfactory  route  thai 
that  covered  by  the  former  right  of  way  which  had  been  granted  tlit 
United  States  via  Hopewell  Plantation  on  condition  that  the  Uniteii 
States  would  restore  the  rice-field  drainage  injured  by  the  excavation 
of  the  canal.  A  large  body  of  valuable  pine  and  cypress  timber  was 
secured  by  the  purchase  of  Daisy  Bank.  Dredging  was  continued  bj 
hired  labor  with  a  dredge  hired  from  Mr.  Louis  S.  Ehrich  of  George 
town,  till  September  30, 1892,  at  which  time  after  twice  advertising  fox 
proposals  to  do  the  dredging  by  contract  without  getting  any  reasonable 
bids,  authority  was  asked  and  obtained  to  build  a  Government  drcMlgt 
better  fitted  for  the  work.  At  the  dose  of  the  year  this  dredge  wa$ 
nearly  finished  and  is  a  powerful  dredge  of  the  Osgood  pattern  will 
main  engines  12  inches  in  diameter  and  18-inch  stroke.  The  dredg 
ing  by  hired  labor  cost  24  cents  per  cubic  yard.  The  lowest  price  bid 
for  dredging  by  contract  was  33.9  cents  per  yard. 

To  secure  a  little  more  latitude  in  Idbating  the  canal  between  the 
Georgetown  Eoad  and  the  point  at  which  it  will  enter  the  United  State^i 
reservation  of  Daisy  Bank,  a  right  of  way  was  purchased  through  thi:: 
portion  of  the  lands  of  Mrs.  Alice  L.  Johnstone  for  $3,000.  This  right 
of  way  allows  the  United  States  to  locate  the  canal  anywhere  through 
these  lands  with  the  right  to  deposit  material  on  either  or  both  sides  of 
the  canal,  as  actually  constructed  and  excavated,  for  the  space  of  200 
feet  from  the  outer  edges  of  the  excavation  as  dug.  No  restoration  of 
drainage  of  any  kind  is  to  be  done  by  the  United  States. 

Mr.  Eeid  Wliitford,  my  assistant  i^ngineer,  has  been  of  the  greatest 
assistance  to  me  in  designing  the  new  dredge,  in  selecting  the  best 
machinery,  and  in  setting  it  up  after  it  was  received.  He  has  shown 
himself  to  be  a  thoroughly  skillful  mechanical  engineer,  in  addition  to 
his  well-known  proficiency  in  general  civil  engineering.    Mr.  Wm..  li 
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Johnstone  was  employed  to  survey  and  mark  out  the  United  States 
reservation  of  Daisy'  Bank  and  did  so  accurately  and  rapidly. 

For  details  of  work  done  and  commercial  statistics  reference  should 
1)6  niafle  to  the  appended  report  of  my  assistant  engineer.  Mr.  Eeid 
Whitford. 

REMARKS. 

No  new  transportation  line  has  been  established  on  this  river  during 
the  year. 

With  the  balance  of  $16,190.37  on  hand  July  1, 1893,  dredging  will 
be  continued  upon  the  Esthcrville-Minim  Creek  route,  and  some  further 
snagging  may  be  done  ofi  the  river  proper,  if  it  shall  seem  to  be  re- 
quired by  the  best  interests  of  navigation,  and  new  dredge  paid  for. 

During  the  year  the  freight  passing  over  this  stream  has  aggregated 
124,182  tons. 

This  river  is  tributary  to  the  collection  district  of  Georgetown,  S.  C.  Georgetown 
is  ihe  port  of  entry.    Amount  of  duties  collected  in  the  calendar  year  of  1892,  $14.82. 

Fur  this  improvement  the  following  appropriations  have  been  made: 

By  act  of  Congress — 

Approved  March  3, 1881 $22,000 

Passed  Augusts,  1882 20,000 

Approved  July  15, 1884 15,000 

Approved  August  5,  1886 18,750 

Of  August  11,  1888 24,000 

Approved  ^ptember  19,  1890 30,000 

Approved  July  13, 1892 30,000 

Total 159,750 

Total  expenditures,  including  June  30, 1893,  $143,559.63. 
For  table  of. commercial  statistics  furnished  by  the  collector  of  George- 
town, S.  C.y  see  this  year's  annual  report  for  Waccnmaw  Eiver. 

Money  statement, 

July  1, 1892,  balance  unexpended $16,409.49 

Ajnmmt  appropriated  by  act  approved  July  13,1892 30,000.00 

46, 409. 49 
Jabe  30,  1893,  amount  expended  during  fiscal  year 30, 3G9. 12 

Jily  1,  1893,  balance  unexpended 16,040.37 

Jolyl,  1S93,  outstanding  Uabilities 9,234.41 

J«ly  1,  1893,  balance  available 6,805.96 


compliance  with  requirements 
t   harbor  acts  of  1866  and  1867  anu  of  sundry  civil  act  of  March  3,  1893. 


AUtrmH  of  propotali  for  dredging  between  Eatherville  and  Minim  Creeks  South  Caro- 
Itao,  received  and  opened  at  12  o*clock,  noon,  of  September  9,  1892,  by  Frederic  F.  Abbot, 
Csptetn,  Corpe  of  Engineere. 


K*. 


Name  of  bidder. 


1  I  Thomas  Tonng.. 
S  '  P.  Suiford  Bom. 

1  j  W.  T.  MeCMiley. 


Price 

per  cubic 

yard. 


Oenti. 
35 

47 


An  bids  r^ected.    Prices  too  high. 
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Jhstraei  of  propwah  far  dredging  between  Eeihervilh  tuul  Minim  Credi,  Samik  Vmro- 
linaf  received  and  opened  at  12  o'clock,  noon,  of  November  4, 189$,  iy  Freaerie  V,  Ahhoi, 
Captain,  Corps  of  Engineers, 


No. 

Name  of  bidder. 

Priee 

pereabk 

jmrd. 

1 

P.  San  ford  Itoaa .......... 

• 

OewUa. 
83.1 

2 

C.  P.  E.  Bnrie w vn - - 

B5.9 

All  bids  rejected.    Prices  too  high. 


beport  of  mr.  rbio  whitford,  asbistaltr  9nq1neeb. 

United  States  Emgikkrr  Offick, 

GeorgHowm,  8.  C,  June  SO,  189S, 

Captain  :  I  have  the  honor  to  report  as  follows  on  S&ntee  Rirer,  South  Carolina, 
for  fiscal  year  ending  June  30,  1893 : 

Dredging  continued  at'  Estnerrillo-Minim  Creek  Canal  by  hired  machinery  «nd 
labor.  There  were  removed  26, 694  cubic  yards  of  material,  when  the  dredge  was 
pnrchaaod  by  the  United  States  Government  from  Mr.  L.  S.  Ehrich,  and  the  work  of 
transforming  it  from  an  endless  chain  elevator  to  a  modern  improved  scoop  be^n. 
The  former  style  of  dredge  proved  to  be  after  a  fair  trial  tlioroughly  nnfittea  for  thit 
class  of  work,  and  utterly  unable  to  remove  the  stumps  and  tenacious  clay  formins 
a  large  part  of  the  material  to  be  excavated.  It  is  expected  that  the  acoop  will 
rapidly  and  economically  do  the  work  required.  The  new  outfit  was  purchased  from 
the  Osgood  Dredge  Company,  Albany,  N.  Y.  The  completion  of  the  dredge  to  dat« 
has  been  prevented  by  the  failure  of  the  Osgood  Company  to  deliver  the  machinery'. 
There  were  also  restored  388  linear  feet  of  rice  land  drainage  for  W.  C.  Johu- 
stone,  thus  completing  all  north  of  the  Georgetown  road. 

''  Daisy  Bank''  plantation  was  purchased  so  as  to  afford  a  cheaper  line  for  the  eanal 
from  Winyah  Bay  to  Santee  River,  and  the  right  of  way  through  Estherville  planta- 
tion was  secured  and  paid  for,  so  that  now  the  United  States  own  a  fee-simple  riffht 
of  sufficient  land  for  the  canal  from  Winyah  Bay  to  Santee  River.  ''  Daiay  Bank '' 
was  surveyed  and  comers  and  lines  marked  plainly.  The  canal  line  was  surveyed 
and  located  through  "Daisy  Bank."  A  sawmill  was  purchased  and  preparations 
begun  to  saw  lumber  from  the  fine  body  of  pine  timber  on  this  laud,  as  may  be  needed 
by  the  United  States. 

REMARKS. 

The  Mosquito  Creek  Canal  passage  has  continued  to  be  almost  indispensable  to  the 
public  in  trading  between  Santee  River  and  Georgetown. 

RECOMMENDATIONS. 

It  is  respectfully  recommended  that  the  Mosquito  Creek  ronte  be  maintained  at  a 
cost  not  to  exceed  $6,000  per  year  and  that  dredging  on  Estherville-Minim  route  be 
continued,  and  that  a  good  channel  of  at  least  80  feet  width  and  4  feet  depth  at  dead 
low  water  bo  provided  and  maintained  in  the  Santee  River  pro]>er,  so  as  to  permit 
steamers  to  run  uninteruptedly  throughout  the  whole  year. 

COMMERCE. 

The  accompanying  letter  and  statement  of  commerce  was  ftimished  by  Mr.  Ij.  8. 
Ehrich,  president  of  the  Georgetown  Board  of  Trade,  one  of  the  most  prominent  and 
enterprising  citizens  of  Georgetown,  and  probably  the  largest  shipper  of  freiglite  in 
the  commnuity.  He  has  given  the  statement  for  this  river  his  personal  attention  for 
the  past  several  years,  and  he  is  doubtless  in  a  position,  being  engaged  in  laripe  oroes- 
tie  and  lumber  business  on  Santee  River,  to  know  more  about  the  commerce  Uian  any 
one  in  this  place. 

The  steamers  of  from  60  to  300  tons  have  run  with  their  usual  regularity  from  land- 
ings on  Santee  to  Charleston,  and  to  Georgetown  via  Mosquito  Creek  CanaL    L»arge 
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(|«aB4itios  of  cypress  timber  baye  come  through  Mosquito  Creek  Canal  daiing  the 

Palmetto  Cypricss  Company, 
Georgetaum,  8,  C,  June  16, 189S, 

Dkar  Sir:  In  pnrsaance  with  your  reqnest,  I  beg  to  hand  yon  herewith  a  report 
<»f  the  statistics  as  to  Santee  River  and  regret  that  I  have  been  forced  to  nse  the 
tl  cares  of  last  year  in  reference  to  some  of  the  items  inasmuch  as  I  hare  not  been 
abl«  to  get  those  of  the  present  season.  The  principal  item  of  increase  is  that  of 
tinber  and  inasmnch  as  tne  demand  is  improving  and  the  number  of  plants  to  eut  it 
lip  increasing,  there  is  no  doubt  that  each  will  show  a  |>roportionate  increase,  espe- 
cially when  tne  new  Government  cut  via  Minim  Creek  is  completed. 
Tery  respectfully, 

Louis  S.  EnuicH. 
Kcm  Whitford,  Esq., 

V,  S.  A88i$tant  Engineer, 


OvheartL 

€Uitbm bales. 

K«Ma barrela. 

S|»BTl« do. . . 

TiaWr piecM. 

ShaclM 

I^UMV • 


.fMl. 


'Wmi ponnds. 

Hite do.., 

S«*«d  Q«U boaheU. 

Rim do . . . 

Stmm 

VtTml curds . 

Utm 


Invard. 


pfrovlBions,  etc. 


Htmm,ahom,  eC« 

Haidwam^  impleiucntii,  machinery. 


1891. 


No. 


20,000 

140.000 

26,000 

12,000 

3,000,000 

2,000,000 

23,000 

60,000 

16,000 

7.000 

100,000 

500,000 

10,000 


Total 


Tona. 


6,000 

24,600 

4,687 

18,000 

1,500 

8,333 

1,010 

26 

8 

810 

2,200 

600 

10,000 

15 


71,588 

•7.600 
•11, 067 
•4,000 
*4,000 
*1,500 


100,265 


Value. 


$850,000 

175,000 

850,000 

60,000 

15,000 

20,000 

6,000 

15,000 

1,500 

4,200 

150,000 

2,500 

12,000 

1,500 


1,663,600 

225,000 
850,000 
225,009 
200,000 
80,000 


2,743,600 


1892. 


Ko. 


22,000 

160,000 

26,000 

21,000 

8,500,000 

2,000,000 

35,000 

60,000 

20,000 

8,000 

140,000 

400,000 

12,000 


Tona. 


6,600 

30,000 

5,100 

25,200 

1,760 

2000 

2,800 

26 

10 

184 

3,220 

1,000 

12,000 

34 


88,823 

4,600 
6,000 
4,500 
4,000 
2,000 


110, 523 


Valae. 


1800,000 

185,000 

355,000 

90,000 

17,500 

20,000 

10,500 

12,500 

1,6U0 

4,800 

175,000 

2,200 

15,000 

1,700 


1,600,800 

230,000 
830,000 
225,000 
200,000 
100,000 


2,775,800 


•Yalne  of  these  tona  ia  neoeaaarily  eatimated. 


Outward, 

baloa. 

K««iB barrels. 

ita  of  Unpootine do... 

iter piecea. 


SpM 
Ttail 


Weal 
H 


.pounds. 
....do... 


bnshels. 

Ktea.foacb do... 

i>um 

%Vaod ooifLa. 

OanaaDdllab 


Inward. 


Total 


Ko. 


28,000 

161.000 

26,460 

23.000 

46,000 

SO.UOO 

20,000 

10.000 

125,000 

500,000 

10,000 


1893. 


Tona. 


5,600 

35,000 

5,200 

89,400 

3,500 

25 

10 

802 

30,000 

600 

10,000 

45 


102,488 


21,700 


124, 182 


Yslue. 


$700,000 

101,000 

361,000 

131,000 

13,800 

12,600 

12,000 

6,000 

150,000 

2,560 

12,500 

2,300 


1,504,600 


1,085,000 


2,679,600 


The  above  shows  an  increase  of  13,659  tons,  but  a  decrease  in  value. 
£mi*i/>t£s. — Mr.  H.  F.  Price,  inspector  and  surveyor,  was,  as  usual,  efficient  and 
ou  tiring  in  hia  excellent  work.    Mr.  J .  D.  Mayo,  master  machinist,  a  first  class  marine 
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ODgineer  and  a  thorough  manager  of  machinery,  deserves  much  credit  for  tbt 
economical  and  satisfactory  manner  in  which  he  has  serred  the  Unite<l  3tat€i 
Government  for  the.  past  year.  H.  D.  Norcum,  overseer^  too^  was  very  faithful  an< 
zealous    in  the  discharge  of  his  duties. 

Very  respectfuily,  your  obedient  servant, 

Rkid  Whitford^ 
AsitUiant  JCngtmetr. 
Capt.  Frederic  V.  Abbot, 

Cor^s  of  £ngineer$,  U,  S.  A, 


M  8. 

IMPROVEMENT  OF  WATEREE  RIVER,  SOUTH  CAROLINA. 
REFERENCE  TO  PAST  REPORTS. 

For  preliminary  examination,  see  page  914,  Annual  Report  for  188(1 
F<5r  map  of  river,  see  page  1190,  Annual  Report  for  1889. 

ORIGINAL'  CONDITION. 

In  1882  this  stream  bad  a  low-water  depth  of  from  3  to  4  feet  fron 
its  mouth,  67  miles,  to  Camden.  The  lower  14  miles  was  complete]; 
blocked  at  all  stages  of  water  by  logs,  snags,  ^etc.,  and  at  moderate 
stages  by  the  bridges  of  the  South  Carolina  and  the  Wilmington 
Columbia,  and  Augusta  railroads,  then  without  draw  spans^  thenct 
to  Camden,  navigation  was  possible,  but  dangerous,  except  during  higl 
water.    Its  commerce  was  practically  nothing. 

PLAN    OP  IMPROVEMENT. 

The  project  provides  for  safe  and  unobstructed  4-foot  navigation  f<v 
steamers  &om  Camden  to  the  mouth  at  an  estimated  cost  of  $60,000. 

WORK  PRIOR    TO    JUNE  30,  1892. 

The  river  had  been  snagged  between  points  67  miles  and  no  miles 
above  the  mouth,  since  1884, 14,914  obstructions  having  been  remove<l 
Previous  to  June  30, 1884,  the  records  are  not  sufficiently  detailed  U 
give  exact  ligures,  but  a  very  considerable  amount  of  work  had  beet 
done  on  the  river.  The  railroad  bridges  had  been  provided  with  draws 
Dividing  the  total  expenditures  for  all  purposes  between  June  30, 1884 
and  June  30, 1892,  by  the  above  number  of  obstructions  removed,  showi 
the  average  cost  during  that  period  tohave  been  $2.02  for  each  obstmc 
tion.  A  good  steam  snag  boat  has  been  built  and  is  now  on  hand  is 
first-class  condition  in  every  respect. 

WORK  OP  PAST  TEAR. 

The  river  was  quite  thoroughly  cleared,  by  plant  owned  and  oper 
ated  by  the  United  States,  for  a  width  of  80  feet  and  depth  of  4  feet  at 
low  water  between  points  no  miles  and  67  miles  above  the  mouth.  Thi 
average  cost  of  removing  obstructions  was  $1.35  each.  For  details  of 
work  done  and  commercial  statistics,  reference  is  made  to  the  appended 
report  of  my  assistant  engineer,  Mr.  Eeid  W^hittbrd,  who  has  shows 
marked  ability  in  directing  and  controlling  the  working  parties  and 
maintaining  the  efficiency  of  the  plant. 
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BEMASKS* 

No  new  transportation  lines  have  been  established  on  the  river  dar- 
ing the  year.  The  appropriation  of  September  19, 1890,  completed  the 
aaoont  that  this  improvement  was  estimated  to  cost  JBy  the  expen- 
diture of  this  snm  the  entire  portion  of  the  river  covered  by  the  project 
hasbeenpnt  into  good  condition  for  steamboat  navigation.  For  its 
nttintenance  the  snag  boat  owned  by  the  river  should  be  kept  at  work 
coDtinQonsly.  The  stream  is  well  worth  this  expense,  which  woald 
amoant  to  about  $6,500  a  year.  If  appropriations  are  made  every  two 
years,  $13,000  coold  be  advantageously  spent  in  that  period. 

The  small  sum  $2,500  supplied  in  the  river  and  harbor  act  of  July 
13, 1892,  has  sufficed  for  the  past  year,  as  a  balance  of  $8,860.13  was 
on  hand  from  previous  acts,  but  to  keep  this  important  river  open  for 
its  increasing  commerce  the  sum  asked  for  is  absolutely  essential  for 
mamtenanoe. 

With  the  balance  of  $3,045.66  on  hand  July  1, 1893,  snagging  will  be 
continaedy  the  worst  obstructions  being  removed  first. 

Daring  the  year  the  freight  passing  over  this  stream  has  aggregated 
6,:^  tons. 

this  river  U  tributary  to  the  colleetion  district  of  Georgetown,  S.  C.  Georgetown 
is  ill  port  of  entey.    Amount  of  duties  collected  in  the  calendar  year  of  1892,  $14.82. 

For  this  improvement  the  following  appropriations  have  been  made: 

By  let  of  Congress : 

Approredllaroh  8, 1881 $  8,000 

Pissed  August  2,1882 15,000 

Approved  July  5,1884 5,000 

Approved  August  6,  1886 7,500 

OfAugnst  11,  1888 12,000 

Approfved  September  19, 1S90 12,500 

Approved  July  13^1882...: 2,500 

Total $62,500 

Total  expenditnresi  including  June  30, 1893,  959,454.34. 
For  table  of  commercial  statistics  furnished  by  the  collector  of  George- 
tovD,  8.  C,  see  this  year's  annual  report  for  Waccamaw  Kiver. 

Money  statement. 

Julj  1, 1802,  balance  unexpended $6,822.77 

AJBSont appropriated  by  act  approved  July  13,  1892 2,500.00 


9, 322. 77 
Juas30,lS03y  amount  expended  during  fiscal  year 6,277.11 

July  1, 1893,  balance  unexpended 8,045.66 

Jnij  1, 1893,  outstanding  liabilities 302.82 

July  1, 1893^  balance  available 2,742.84 


(  Anovat  that  can  beprofitably  expended  in  fiscal  year  ending  June  30,1895     6^  500. 00 
^  Ssbmitted  in  compliance  with  requirements  of  sections  2^  of  river  and 
<    harbor  acta  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

SHO  93 94 
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sepobt  of  mb.  reid  whxtfobd^  assistant  sngikekh. 

United  Statss  Enoinksr  Ofticb, 

OeoTjietawm,  8.  0.,  June  SO,  1893^ 

Captain:  I  haye  the  honor  to  import  as  follows  on  Wateree  River,  Soath  Carolina, 
for  flsoal  year  ending  June  30^  1893 : 

The  United  States  steam  hoister  and  hired  labor  oontinued  work  so  as  to  maintain 
the  preyioosly  cleared  channel  over  the  entire  river  under  improvement  from  tlu 
mouth  to  town  of  Camden.  There  were  removed  from  the  channel  1,026  logs,  3U 
stumps,  1,178  large  snags,  82  cords  small  snags.  From  the  hanks,  trees  cut,  657: 
brush  out,  none.  Of  the  total  amount  expended  ei^ht-tenths  were  used  on  the 
channel  and  two-tenths  on  the  banks.    Each  obstruction  cost^  approximateiyy  $1.^ 

REMARKS. 

The  progress  of  the  work  was  delayed  by  high  water.  Many  new  obstructioni 
were  found  to  have  made  their  appearance  in  the  channel  during  stoppage  of  worl 
for  the  sickly  season.  It  will  require  at  least  $6,000  per  year  to  maintain  a  goo<L 
permanently  navigable  channel  over  this  river.  The  current  carries  large  quant i 
ties  of  drift  coming  down  from  above  Camden  which  lodge  along  the  banks,  form- 
ing new  obstructions ;  the  erosion  of  some  of  the  banks  cause  also  obstructive  tree 
to  &U  in  the  way  of  passing  steamers.  The  stream  should  be  kept  free  of  these,  a 
it  would  soon  ixioome  impassable  except  at  high  stages  of  the  water. 

RECOMMSNDATIONS. 

It  is  reopectfully  recommended  that  a  good  navigable  ohannel  be  provided  an^ 
maintained,  so  that  steamers  may  be  able  to  run  uninterruptedly  throughont  tbt 
whole  year. 

COMMBRCS. 


The  following  statement  was  obtained  by  Mr.  E.  C.  Easterling,  timekeeper,  ii 
manner  as  explained  by  his  accompanying  letter: 

Unftbd  Statbs  Hoistbr  Watbrbx,  Maig  to,  189S. 

Sir:  I  have  the  honor  to  transmit  a  statement  of  the  outward  and  inward  freights 
of  the  Wateree  River  from  1st  of  May,  1892,  to  1st  of  Mav,  1883.  They  were  fur 
nished  me  by  the  captain  of  the  freight  boat,  and  Mr.  Clarkson,  who  is  the  largest 
shipper  on  the  river,  and  can  be  relied  upon  in  the  main  as  correct.  The  Ireighi 
boat  is  taken  off  the  river  from  May  to  September,  and  when  running  the  river  dn^ 
ing  the  fall  and  winter  months  has  no  regular  s<uiedule,  which  accounts  in  a  gtesi 
measure  for  so  small  an  increase  in  its  commerce. 
Very  respectfully,  your  obedient  servant^ 

E.  C.  EASTXRUNOy 

Mr.  Reid  WHirroRD, 

VMed  States  Aeeiatm^t  Engineer. 


Outward  frtights. 

Cotton .' bKles. 

Gotton<M»ed  oil bftrrols . 

Cotton-seed  me«l 

Cotton-seed  halls 

Cotton  seed bn  sh  els . 

Besin barrels. 

BonKhrloe .bushels. 


InvHird  freightt. 

Geaeral  merehsndise 

Total 


No. 


415 
270 


1,000 

l.OOO 

16,000 


1891. 


Tons. 


104 
54 

m 

10 

15 

176 

220 


400 


1,005| 


Yalae. 


$20,750 

8,780 

605 

25 

300 

1,250 

12.500 


38,210 


12,000 


51,210 


1882. 


Ko.       Tons. 


617 
395 
135 


3,500 
7,000 


154 
91 
135 
15 
200 
700 
161 


78S 


2,244 


$31,601 

4.34$ 
2,701 
45 
2.201 
7,0fM 
8,75« 


4S.64< 


>.4M 


86,014 
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Outward  freigktt. 


SL 


, IwIm. 

barrels. 

oQ do... 

gh bnsbeb. 

numiter. 

tOM. 

...•••............••.•.... do... 

holb toiiB. 


Jmrard  freighU. 


TMid. 


lf»3. 


No. 


870 

18,000 

470 

10,000 

7.000 

12 

483 

30 

20 


Tom. 


143 

3,600 

112 

230 

17 

12 

483 

6 


4,625 


1,617 


6,242 


Value. 


$20,960 

36,000 

8,100 

10,000 

42 

216 

10,626 

000 

60 


86,684 


81,045 


117,729 


tut  stfttoment  shows  an  increase  oyer  last  year  of  3, 998  tons.    The  oommorce  has 
canied  on  by  one  steamer  of  about  200  tons,  making  irregular  trips. 

XHPLOY^. 

Capt.  KObia  Morse,  oyerseer,  Mr.  £.  C.  Easterling.  timelEeeper,  and  Mr.  John  B. 
SmitD,  engine  driver,  have  been,  as  usual,  very  faithiul  and  efficient  in  discharge  of 
t  hiir  reapootive  duties. 

Very  respoctfuUy,  your  obedient  servant, 

£icii>  Whitford^ 
A8Bi$t<iut  £ugin§er. 
Capl.  PRKDKRIC  V.  Ardot, 
Cor^  of  EmgiHtcrSf  U,  S.  A* 


M  9. 

DIPROVEMENT  OF  CONGAREE  RIVER,  SOUTH  CAROLINA. 

RBFERBNOB  TO  PAST  RBPORTB. 

For  prelimiiiary  exaininatioD,  see  p.  1140,  Annaal  Report  for  1885. 
For  iu»p  of  riveri  see  p.  1194^  Annusd  Beport  for  1889. 

ORiaiNAL  OONDITION. 

In  1886  this  stream  bad  a  low-water  depth  of  3  to  4  feet  from  its 
itMHith  to  the  railroad  bridge  at  Columbia;  tbence  1  foot  low- water 
depth  2  miles  farther  to  its  head.  Navigation  of  the  lower  47  miles  was 
blocked  at  all  stages  of  water  by  the  South  Carolina  Bailroad  Bridij^e 
and  by  sunken  logs,  snags,  and  overhanging  trees.  The  navigation  of 
the  remainiug  2  miles  was  prevented  by  swift  currents  and  uumerous 
rock  ledges  aud  bowlders.    Its  commerce  was  nothing. 

PLAN  OF  nCPROYEMENT. 

The  project  proposes  to  secure  a  thoroughly  cleared  4«foot  navigation 
over  the  lower  47  miles  at  all  stages  and  a  cleared  channel  1(K)  feet 
wide  through  the  shoals  abovci  at  an  estimated  cost  of  $54^500. 
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WORK  PRIOR  TO  JUNE  30,  18a2. 

The  river  bad  been  snagged  between  i>oint8  no  mfles  and  47  mfles 
above  the  mouth,  5,014  ototmetions  having  been  removed.  The  rail- 
road bridge  had  been  provided  with  a  draw. 

Dividing  the  expenditures  to  June  30, 1802,  for  all  purposes,  by  the 
above  number  of  obstructions  removed,  shows  the  average  cost  to  have 
been  $4.03  for  each  obstruction.  A  good  steam  snag  boat  has  been 
built  and  is  now  on  hand  in  fair  condition.  It  will  need  a  new  hall 
before  long,  but  the  machinery  is  in  fine  order.  The  average  cost  of 
work  on  tMs  river  has  been  abnormally  high,  as  it  was  comparatively 
free  from  small  snags,  was  so  broad  that  but  little  bank  work  was  nec- 
essary, and  what  work  was  done  was  very  heavy  and  was  much  scat- 
tered, necessitating  great  loss  of  time  while  the  boat  was  moving  frt>m 
one  snag  to  the  next.  This  river  is  also  liable  to  frequent,  sudden 
floods  of  short  duration,  which  entirely  stop  work  for  three  or  four  days 
at  a  time,  but  not  long  enough  to  make  it  advisable  to  lay  up  the  boat 
and  discharge  the  hands. 

WORK  OF  PAST  YEAR. 

No  work  was  done.  A  survey  was  made  from  Oranby  to  the  foot  of 
Gervais  street  to  determine  what  it  was  best  to  do  on  this  x>ortion  of 
the  river.  The  slope  is  so  great  that  nothing  but  slack-water  naviga- 
tion will  be  possible.  No  provision  is  made  for  a  lock  and  dam  in  the 
approved  project,  and  under  section  8  of  river  and  harbor  act  approved 
July  13, 1892,  the  project  can  not  be  enlarged. 

REMARKS. 

No  new  transportation  lines  have  been  established  on  the  river  dar- 
ing the  year.  With  the  balance  of  $3,007.74,  July  1, 1893,  snagging 
will  be  continued,  the  worst  obstructions  being  removed  first. 

During  the  year  the  freight  passing  over  this  stream  has  aggregated 
2,781  tons. 

This  river  is  tributary  to  the  ooUeetion  district  of  Georgetown,  8.  C.  Geprgetown 
is  its  port  of  entry.    Amount  of  duties  collected  in  the  calendar  year  of  1^,  $14.82. 

For  this  improvement  the  following  appropriations  have  been  made: 

• 

By  act  of  Congress — 

Approved  August  5y  1886 fT.SOO 

Of  August  11,  1888 7,500 

Approved  September  19,  1890 5,000 

ApprovedJuly  13,  1892 6»0e0 

Total 25,000 

Total  expenditures,  including  June  30, 1893,  $21,992.26. 
For  table  of  commercial  statistics  fornisbed  by  the  collector  of 
Georgetown^  S.  G.^  see  this  year's  report  for  Waccamaw  Biver. 

Money  statement 

Amount  appropriated  by  act  approved  July  IS,  1802 $6, 000. 00 

June  30, 1893,  amount  expendea  during  fiscal  year 1, 990. 26 

July  1, 1898,  balance  unexpended 3, 007. 74 

July  1, 1893,  outstanding  liabilities 429.84 

July  1, 1893,  balanoe  available 2,578.44^ 
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Amottnt  (estimftted)  required  for  oompletivn  of  existing  project $29, 500. 00 

AiBiwint  Uukt  can  be  profitably  expended  in  fiBcal  year  ending  June  SO,  1895    25, 000. 00 
Submitted  in  compliance  witii  requirements  ox  sections  2  of  river  and 
harbor  acta  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 


BXPOBT  OF  MK.  BXID  WHITFORD,  ASSISTANT  XNOnnEEB. 

United  States  Engineer  Office, 

Georgetawnf  8,  C,  June  SO,  189S. 

Sis:  I  bare  the  honor  to  report  as  follows  on  Congaree  Kiver,  South  Carolina,  for 
iscal  year  ending  June  30, 1^3: 

Mo  aaaKiag  was  done  for  the  reason  that  the  stage  of  water  has  not  been  exactly 
Hitable  to  permit  of  this  in  an  economical  manner,  and  as  the  appropriation  was  very 
■aallt  no  risks  could  be  taken  in  attempting  the  work  at  flush-water  periods,  and  thus 
possibljr  eimend  some  of  the  money  disadvantageously  to  the  improvement.  Aside 
from  ibia,  the  neiffhboring  river,  Wateree,  has  needed  the  steam  hoister,  owned  con- 
jointly between  these  two  streams^  more  urgently  than  the  Congaree.  The  latter 
stream  will  be  snM^ged  over  later  in  the  season  during  the  low-water  period.  The 
nver  waa  surveyed  from  Granby  2  miles  upward  to  Gervais  Street  Bridge  at  Colum- 
kia,  with  the  view  of  opening  the  channel  for  steamers  to  that  city.  The  result  of 
lbs  aarvey  and  map  witn  recommendations  have  been  already  forwarded  to  you. 

GENERAL  RECOMMENDATIONS. 

It  is  leapeetftilly  leoommended  that  a  good  navigable  channel^  be  provided  and 
■ahitalBea  to  at  least  80  feet  width  and  4  feet  depth  at  dead  low  water,  so  as  to 
prrmit  steamers  to  mn  uninterruptedly  throughout  the  whole  year  from  mouth  of 
liver  to  Gerraia  Street  Bridge  at  the  oity  of  Columbia. 

COMMERCE. 

The  following  statement  of  commerce  was  obtained  by  B.  G.  Dusenbury,  overseer, 
from  beat  sources  of  information  available: 


IWl. 

1808. 

1888. 

Va 

Tons. 

Yalne. 

Ko. 

Tons. 

Value. 

Ko. 

Tona. 

Yalne. 

CottoD ImIm  . . 

100 

218 

8,200 

25 

41 

1,486 

•5,000 

4,900 

11,480 

150 

808 

10,875 

88 

80 

2,743 

$6,280 

7,576 

18,450 

225 
250 
8,500 
600 
600 

66 

60 

1,800 

76 

600 

87,876 

S^irlto  tarpoBtliie barrels.. 

%mAB          .1 •1i1^ 

8,750 
13,000 

Rsr  ...... ...............Vsles.. 

L500 

CaMon  aMMl.... ..■••.••... tons. . 

275 

2,750 

5,000 

GMMnl  mMTshsiidiM 

« 

l,iWl 
800 

20,840 
27,000 

8,088 
800 

82,025 
80,000 

1,881 

800 

81,125 
40,000 

ICtotsl 

2,401 

47.840 

8,880 

82,025 

2,781 

71,126 

The  above  shows  a  falling  off  in  tonnage,  but  an  increase  in  ralue  over  last  year. 
The  commerce  has  been  carried  on  by  one  steamer  of  200  tons  making  very  irregular 
tripe,  and  for  long  periods  not  running  at  all.  Certainly  such  imperfect  service 
does  not  tend  to  increase  the  commerce  largely  or  rapidlv. 

The  accompanying  letters,  furnished  by  Dr.  W.  J.  Murray,  president  Board  of 
Trade  of  Columbia,  and  Col.  S.  A.  Pearce,  a  prominent  citizen  of  that  eity,  who  was 
tar  a  long  time  president  of  said  Board  of  Trade,  relating  to  the  contemplated 
improvement  of  the  Couj^ree  River,  explain  themselves.  Col.  Pearce  has  manifested 
an  active  interest  in  this  stream  since  its  examination  by  the  United  States.  The 
etiisena  of  Columbia  generally  are  especially  anxioas  to  have  the  navigation  extended 
from  Qranby  to  Gervais  street  Bridge,  at  the  city.  It  is  believed  that  the  commerce 
whieh  will  be  carried  over  the  river  immediately  upon  the  completion  of  a  channel 
to  Gervais  Street  Bridge  would  more  than  repay  the  United  States  for  the  outlay  of 
nonejr  to  accomplish  this,  and  besides  furnish  the  city  with  such  transportation 
Iseilifiee  as  Would  give  them  much  lower  freight  rates.  They  are  now  at  the  mercy 
of  the  railroads  entering  Columbia. 
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Columbia  Board  of  Trade, 

Columbia,  8.  6*.,  June  1,  IS9S, 

Dkar  Sir:  It  affords  me  ^eat  pleasnre  to  give  you  some  of  the  very  important 
reusuus  why  the  Congaree  River  should  he  opened  up  for  navigation  from  Granby  to 
the  toot  of  Gervais  street,  in  the  city  of  Colambia,  for  steamers  now  running  on  the 
river.    This  is  of  vital  importance  for  the  commeroial  interest  of  onr  growing  city. 

Columbia,  S.  C,  has  doubled  its  population  within  the  last  decade,  having  now 
about  20,000  inhabitants,  besides  the  suburbs  aggregating  2,600  of  population. 
From  the  1st  of  May,  1892,  to  the  1st  of  May,  1893, 1  finS  the  trade  amounts  to  about 
$9,500,000,  the  fteight  tonnage  to  about  900,000  tons  per  annum. 

We  have  just  developed  a  water  power  of  13,000  horse  power,  the  largest  yet 
developed  in  the  Uuitea  States;  there  is  already  in  operation  an  electric  plant  usiiij; 
8^  horse  power,  which  runs  our  street  cars,  and  our  city  is  lighted  by  this  power: 
the  city  waterworks  are  idso  operated  by  this  power,  having  developed  a  plant  <>i 
500  horse  power. 

We  have  a  very  large  cotton  ducking  mill  being  constructed  which  will  opera  t« 
45,000  spindles,  consuming  15,000  bales  of  cotton  of  500  pounds  each  annnaHy.  Th<«> 
have  developed  1,000  horse  power  to  operate  this  plant,  and  we  are  expecting  ver> 
soon  to  commence  the  erection  of  two  more  cotton  mills.  We  have  two  large  ferti- 
lizer factories,  manufacturing  20,000  tons  of  fertilizers  annually,  which  have  a  ca- 
pacity of  much  more,  and  would  manufacture  30,000  if  we  could  get  a  cheaper  rat-e  <•( 
freight ;  large  quantities  of  phosphate  rock  are  used  by  these  factories  which  oould  Im 
brought  here  by  steamers  much  cheaper  than  by  rail  and  would  enable  these  indus- 
tries to  compete  with  other  manufactories,  from  which  they  are  now  prevented  by  not 
having  water  navigation  to  the  city.  Columb i a  h as  two  large  cotton^seed^oil  -mil Is  re- 
ceiving 60,000  tons  of  cotton  seed  annually,  and  shipping  the  product  of  these  seed  au< 
oil  and  cotton  seed  meal,  much  of  which  would  be  shipped  by  the  steamboats  did  thej 
come  up  to  the  6ity.  Also  have  a  90-inch  Moss  Cotton  Compress,  compressing  anno 
ally  for  export  50,000  to  60,000  bales  of  cotton.  This  cotton  could  be  shii>ped  bi 
stoamer  on  a  through  bill  of  lading  to  the  markets  of  the  world.  The  railroad !« 
eight  in  number,  diiferent  lines,  are  all  very  near  the  river  at  Gervais  streoi  in  th« 
city.  There  is  a  lar^e  cotton-batting  mill  manufacturing  cotton  bats;  a  hosiery  mil. 
manufactory,  shipping  the  output  both  East  and  West.  In  addition  to  these  we  have 
iron  foundries,  machine  shops,  manufacturing  all  kinds  of  iron  watk  and  steau 
engines;  wood  working  mills,  canning  factory,  two  large  and  improved  brick  manu- 
factories, making  35,0%  brick  each  per  day;  three  large  granite  quarries,  two  of 
which  are  located  on  the  river,  and  others  would  doubtless  be  opened  up  had  w( 
cheap  freight  rates;  several  large  jobbing  houses  which  are  doing  business  here  fee. 
the  great  want  of  relief  in  this  matter  of  cheax>er  freights,  to  enable  them  to  compete 
with  other  markets,  which  would  increase  their  trade  very  materially.  From  Col- 
umbia to  the  mouth  of  the  Congaree  this  river  flows  through  one  of  the  most  fertil< 
portions  of  this  or  any  State,  not  surprassed  bv  the  Mississippi  River  bottom  landa 
capable  of  producing  thousands  of  bushels  of  com  annually,  acres  of  whioh  hav« 
been  known  to  produce  with  ordinary  culture  80  bushels  of  com  per  acre.  The  |^aU*i 
part  of  these  lands  are  now  neglected  for  the  want  of  river  navigation,  being  tu« 
far  to  haul  in  wagons  and  then  pay  high  ft'eights  to  reach  the  markets.  Steam  en 
coming  to  Columuia  would  give  them  relief,  thus  ciiusing  thonsands  of  acres  to  Ik 
cultivated  that  now  are  entirely  neglected;  there  is  now  on  the  Congaree  fiv«  or  six 
hay  meadows  producing  about  1,800  tons  annually  and  need  a  market,  which  woulc 
give  the  relief^  they  ask  if  the  steamers  could  come  up  to  Colombia,  enabling  then 
to  distribute  their  hay  throughout  the  State ;  there  are  thousands  of  acres  of  oiigina 
forests  containing  oak,  hickory,  beech,  ash,  cypress,  etc. :  large  saw  mills  and  shin- 
gle mills  would  doubtless  be  put  up  and  operated  could  they  get  means  of  transpor- 
tation to  Columbia  by  steamers  where  they  would  reach  the  railroads  centering  at 
Columbia  to  distribute  their  output;  large  quantities  of  rosin  and  turpentine  an 
now  being  shipped  and  would  very  much  increase  could  they  reach  this  oity  b; 
steamer.  I  feel  safe  in  saying  that  had  we  this  river  opened  up  to  Colnmbi**  th'r 
steamers  would,  by  being  able  to  come  up  to  Gervais  street,  get  250,000  to  300,0lft 
tons  of  freight  per  annum  to  haul.  I  trust  we  will  get  the  relief  our  growing  citj 
and  commercial  interests  of  the  country  at  large  seem  to  demand. 
Yours  very  truly, 

W.  J.  Mukbat, 
Fr0$id0iU  Board  of  Trade. 

Mr.  Rbid  Whitford, 

United  State*  AsuUtant  Engineer. 

Columbia,  8.  C,  June  IS,  199$. 

Dear  Sir  :  In  October,  1884,  as  president  of  the  Columbia  Board  of  Trade,  I 
had  the  honor  to  address  you  officially  upon  the  subject  of  the  improvement  of  tb^ 
Congaree  River  up  to  Gervais  street,  in  this  city.    Since  that  time  the  United  8(at«i 
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GoramiiMnt  have,  nnder  the  direction  of  Army  Engineers,  cleared  this  river  tram 
obatmctioDSt  giring  a  minlmnm  depth  of  4  leet  of  water  as  far  ap  as  Granby,  and 
•teamboate  have  been  running  between  Charleston  and  Granby  for  a  nnmber  of 
yvan  ;  bnt  the  long  haul  from  Granby  to  the  city,  a  distance  of  3  miles,  over  a  poor 
nad,  haa  operated  against  the  river  business  for  Columbia  to  a  considerable  extent. 
Oar  city  now  numbers  about  20,000  inhabitants.  It  is  a  railroad  centre  with  eiffht 
liom  of  railroads  running  into  it.  It  is  the  geoflpraphical  centre  of  the  State  ana  is 
destined  to  be  a  great  distributive  point.  The  Messrs.  Clyde  have  put  on  a  line  of 
ch'vaii  steamers  running  from  New  York  City  to  Georgetown,  S.  C,  and  boats  run- 
ning on  tiie  Congaree,  Wateree.  Santee,  ana  Pedee  nvers  can  connect  with  these 
Mmm^n  or  take  their  Areights  to  Charleston.  Assurances  are  given  that  boats  will 
b«  run  up  the  Congaree  to  Gervais  street  as  soon  as  it  is  made  navigable,  and  in- 
m^aed  interest  has  been  manifested  in  this  important  work.  A  committee  of  citl- 
aeiM  baa  recently  visited  Charleston  and  waited  upon  Capt.  Abbot,  United  States 
Esi^neer  Officer  in  charge  of  the  river  and  harbor  work  in  this  State,  to  ask  that  a 
■srrey  of  the  river  be  made  above  Granby.  Some  of  the  gentlemen  composing  this 
cMsmittee  were  W.  A.  Cla^  eBo^  president  of  the  Advance  Club  and  oi  the  Caro- 
lina National  Bank;  Hon.  W.  C.  fisher,  mayor  of  the  city;  Dr.  W.  J. Murray,  presi- 
dcot  of  the  Columbia  Board  of  Trade,  lliepromptness  with  which  their  request 
wss  met  is  appreciated  in  this  community.  We  wisn  you  and  your  corps  of  efficient 
men  muc*h  success  in  the  survey  you  are  now  making  of  this  portion  of  the  river, 
aad  we  feel  sure  that  |^reat  benefits  will  be  derived  from  the  completion  of  this 
work  of  sneh  national  importance.  I  have  not  attempted  to  show  tne  commercial 
inportance  of  this  river  improvement,  as  I  understand  that  a  committee  of  the 
Boerd  of  Trade  are  preparing  some  statistics  for  you.  During  your  visit  here  ytm 
lure  aeea  evidences  of  .the  growth  and  prosperity  of  Columbia.  A  great  water 
power  baa  been  developed  and  will  be  further  developed  ;  large  cotton-seed-oil  mills 
sad  phosphate  works  have  been  established  :  the  granite  industry  has  largely  in- 
cvMsed,  and  mills  have  sprung  up  since  work  on  our  river  was  commenced.  The 
oonpletion  of  the  work  will  start  new  industries  in  Columbia  and  along  the  river, 
Mid  serve  to  cheapen  transportation  to  the  ports  of  this  and  foreign  countries. 
With  best  legards,  yours  very  truly, 

8.  A.  Pbabcx. 
Mr.  BMW  Whxtford, 

Aaui9tami  VwUsd  StaiM  Engineer. 

XMPLOYiS. 

I  am  greatly  indebted  to  Mr.  W.  H.  Johnstone,  surveyor,  for  most  efficient  aid  on 
this  river  as  well  as  other  work  under  this  office. 
Very  respectfully,  your  obedient  servant, 

BsiD  Whitford, 
Aeeietant  Enginmr. 
Capt.  Frcdsric  Y.  Abbot, 

Ccrpe  ^J  £mgmeer9g  U.  8.  A, 


M  XO. 

mPEOVEMENT  OP  HARBOR   AT   CHARLESTON,   INCLUDING   SULLIVAN 
ISLAND  AND  MOUNT  PLEASANT  SHORE,  SOUTH  CAROLINA. 

BEFSBENGE  TO  PAST  REPORTS* 

For  history  of  operations  up  to  June  30, 1888,  see  p.  970,  Annual  Re- 
port for  1888.  For  modified  project,  including  estimates,  see  p.  1150, 
Annnal  Bei>ort  for  1889. 

ORIGINAL  CONDITION. 

There  were  four  channels  across  the  bar,  the  deepest  having  about 
12  feet  at  low  water. 

PLAN  OP  IMPROVEMENT. 

It  is  proposed  to  establish  and  maintain,  by  means  of  two  jetties,  a 
low- water  channel  of  not  less  than  21  feet  across  the  bar.    The  action 
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of  the  jetties  is  to  be  assisted  by  dredging.  The  estimated  cost  of  thi 
project  is  $4,380,500,  if  the  jetties  are  left  at  mean  low-water  leve 
throughoat.  If  brought  up  to  3  feet  above  mean  low-water  l6v«^ 
throughout,  $5,334,500. 

WORK  PRIOR  TO  JtJN£  30,  1892. 

The  foundations  of  both  jetties  had  been  completed  out  to  the  cres: 
of  the  bar.  Log  mattresses  loaded  with  stone  were  used  throughoo; 
as  foundation  and  to  some  extent  as  hearting.  Considerable  i)ortioDi 
of  both  jetties  had  been  raised  to  mean  low-water,  about  6,000  feet  d 
the  Korth  Jetty  to  high-water  and  about  5,000  feet  of  the  South  Jettj 
to  high  water. 

The  following  material  had  been  used: 


North  Jetty. 
South  Jetty. 


Total. 


Dredging. 


<hi.yd9. 


290,970 


Tona, 
82,7t6 
JO,  808 


246,024 


122,835 
143,414 


266,748 


\^i3 


4ai,7« 


A  plant  for  quarrying  and  depositing  stone  and  a  fine  pump  dredgi 
had  been  procured  for  work  by  hired  labor,  in  addition  to  that  by  cofr 
tract. 

CONTINUING  OONTRAOT. 

At  the  close  of  the  last  fiscal  year  all  work  was  suspended  for  tb 
lack  of  funds.  The  Government  dredge  was  in  !New  York  receiving  i 
new  boiler.  On  the  13th  of  July,  1892.  the  river  and  harbor  bill  wa 
approved  by  the  President.    The  item  for  this  locality  was  as  follows: 

Improving  harbor  at  Charleston,  including  Snllivan  Island  and  Moant  Pleasaitf 
shore,  South  Carolina;  continuing  improvement,  two  hundred  and  twenty-fin 
thousand  dollars  :  Providedj  That  contracts  may  be  entered  into  by  the  Seoretary  d 
War  for  such  materials  and  work  as  may  be  n'ecessary  to  complete  the  preeeitf 
project  of  improvement,  to  be  paid  for  as  appropriations  may  from  time  to  ume  b 
made  by  law,  not  to  exceed  in  the  aggregate  one  million  nine  hundred  and  fiftj- 
three  thousand  dollarsy  exclusive  of  the  amount  herein  and  heretofore  appiopriaieS. 

This  made  it  imperative  to  do  all  work  under  the  new  appropriatici 
by  contract,  and  preparations  were  at  once  made  to  change  the  methods 
of  administration  which  had  proved  so  successful  last  year  so  as  ti 
conform  to  the  new  law.  The  balance  of  the  former  appropriation  w» 
expended  in  dredging  with  the  United  States  dredge  until  the  net 
contract  could  be  let. 

Proposals  were  advertised  on  August  23,  bids  were  oi)ened  on  Sep 
tember  23,  the  contract  was  signed  on  October  4,  was  approved  by  the 
Chief  of  Engineers,  and  dredging  under  it  began  on  October  15, 1892. 

In  September  the  dredge  was  taken  out  on  the  ways  and  was  pi£ 
in  good  order  throughout.  All  her  iron  gate  hinges  and  gate  llxtura 
were  replaced  at  this  time  by  others  made  of  brass,  to  avoid  corrosioi 
by  the  coppering  on  the  hull.  The  stone  lighters  had  new  decks  i 
inches  thick  put  on  during  the  summer  and  the  machinery  was  over- 
hauled both  on  the  floating  bolsters  and  at  the  quarries.'  At  the  latter 
place  the  railroad  tracks  were  shifted  and  new  derricks  set  np  readj 
for  work.  All  this  was  done  to  make  it  fair  to  charge  the  contractor 
a  remunerative  rental  for  the  Government  plant. 
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On  the  15th  of  October  the  GovernineDt  plant  was  turned  over  to  the 
ooAtractors. 

In  deciding  what  rent  to  charge  the  following  points  were  kept 
strictly  in  view : 

(1)  The  United  States  plant  was  of  capacity  to  do  only  about  half 
tlie  required  stonework,  but  was  fiilly  sufficient  to  do  all  the  dredging. 

(t)  To  charge  too  high  rent  would  raise  contract  prices  more  than 
t  lie  rent  deducted  firom  payments  would  save. 

(3)  To  charge  too  little  would  result  in  having  a  fine  plant  worn  out 
i\>r  the  benefit  of  the  contractors,  without  any  corresponding  gain  to 
tlie  United  States,  as  they  would  be  sure  to  abuse  that  which  the  Gov- 
ttmneDt  valued  so  lightly. 

With  these  ideas  as  a  basis  the  following  clauses  were  incorporated 
iu  tke  specifications: 

Tkt  Uaitod  SiateB  has  now  on  hand  in  good  order  the  fbUowing  plant:  One  com- 
l»leto  oQAKry  and  qaarry  plant  near  Edgefield,  8.  C,  with  a  capacity  of  10  cars  or 
uioRei  granite  per  day;  one  set  of  derricks  on  railroad  wharf  in  Charleston,  8.  C, 
with fteam  hoisting  engines  capahle  of  unloading  25  cars  of  rock  np  to  7  tons  in 
^weigfti  per  day;  two  comnlete  steam-hoisting  scows  yalned  at  $5,000  and  $7,000  re- 
KtM^Tely,  eapable  of  discharging  together  800  tons  of  rook  of  above  size  per  day  on 
t.u«»>liie«;  eiKht  aOO-ton  scows,  vala^at  $1,000 each:  one  tugboat  valued  at  $15,000: 
one  p«Dp  drcidge  valued  with  her  equipment  at  $65,000,  and  capable  of  dredging  ana 
<i undine  2,000  yards  of  material  a  day. 

Tlus  plant  most  be  employed  by  the  contractor.  He  will  be  charged  the  follow- 
loiprlag  rent,  to  be  deducted  from  payments  due  or  to  become  due  him:  For  the 
«|aaiiy  plftoi,  $200  a  month  and  a  royalty  of  2|  cents  per  ton  for  all  rock  removed 
Iron  ibe  quany;  for  the  derricks  on  railroad  whari^  $75  a  month;  for  the  two 
HU-aB-hoisting  scows  and  8  rook  scows,  $600  a  month;  for  the  tugboat,  ^00  a 
m«>iitb ;  for  the  dredge,  $2,000  a  month. 

The  abore  phnty  together  with  the  aceompanying  lines,  anchors,  tools,  imple- 
mealSt  spare  parte,  eto.^  now  on  hand  wiU  be  chartered  to  the  contractor  on  the 
expraa  eondiiion  that  in  case  of  loss  he  will  be  required  to  replace  the  lost  item 
w  i  th  a  new  one  equally  good  in  the  opinion  of  the  engineer  officer  in  charge. 

Tlie  lowest  bid  received  was  that  of  Messrs.  Egan  &  Friday.  Their 
prices  lor  stone  were,  according  to  the  location  and  character  of  the 
work,  as  follows :  $3.20,  $2.25,  $2.30,  and  $2.35  per  short  ton  in  place 
ill  tke  jetties.  The  stone  at  $2.30  per  ton  corresponds  closely  with  the 
^*ork  done  by  hired  labor  during  the  last  fiscal  year  at  $1.70  per  ton. 
Kreigbt  rates  had  risen  10  cents  per  ton  after  the  United  States  hired 
labor  work  stopped,  so  that  for  comparison  the  United  States  price 
would  be  $1.80.  Tne  eiglit  hour  law  if  enforced  would  increase  the 
C4>utnetor'8  expenses  to  an  extent  that  was  hard  to  estimate,  but  for 
taimess  it  should  not  be  calculated  at  less  than  20  per  cent.  On  this 
l»atii«  the  United  States  cost  would  be  $2.16.  This  leaves  the  contrac- 
tors a  certain  profit  of  14  cents  a  ton,  or  about  7  per  cent.  The  prices 
l>td  for  other  classes  of  rock  were  fairly  proportioned  to  the  difficulty 
of  work  as  compared  with  that  at  $2.30. 

The  cost  to  the  United  States  for  this  rockwork  is  diminished  by  the 
in<»DUily  rental  of  the  United  States  rock  plant,  amounting  to  $1,375, 
or  about  5  cents  a  ton,  at  the  rate  at  which  work  has  actually  pro- 
gressed.  The  price  for  mattresses  was  very  high,  but  the  work  was  to 
l»e  d«>iie  in  a  very  exposed  position,  and  the  item  was  a  comparatively 
ftmall  <Mie.  The  dredging  price  was  28  cents.  The  previous  year  it  cost 
the  United  States  llf  cents,  and  the  monthly  output  had  been  about 
2(^000  yards.  A  return  of  about  10  cents  a  yard  was  thus  to  be  looked 
for  from  the  monthly  rent  of  the  dredge,  $2,000,  making  the  price  really 
18  cents  a  yard,  or  less  than  has  usually  been  paid  for  pump  dredging 
by  oontract  on  the  Atlantic  coast  of  the  United  States. 

Securing  such  favorable  prices  shows  that  the  rents  charged  were 
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not  too  high.  That  they  were  sufficiently  high  became  apparent  at  t» 
very  start.  The  money  received  from  rent  will  pay  back  to  the  Unitii 
{States  every  cent  paid  for  plant  by  the  time  the  contract  is  complete, 
at  the  present  rate  of  progress.  In  addition  to  this  the  ooDtractn 
saw  that  to  make  the  Government  plant  pay  them  for  what  it  cost  tlm 
it  must  be  worked  continuously,  and  consequently  must  be  kept  in  gcil 
order.  They  at  once  provided  duplicate  parts  for  the  dredge  and  otk 
machinery,  and  have  been  spurred  up  to  a  rate  of  work  they  would  U 
otherwise  have  attained. 

While  on  this  subject  it  is  satisfactory  to  report  that  several  impro% 
nieuts  on  the  United  states  dredge  have  been  invented  and  applM 
by  Oapt.  E.  O.  Patterson,  who  represents  the  United  States'  intere* 
in  the  boat.  A  new  form  of  drag  of  his  invention  has  nearly  doubM 
her  rate  of  pumping,  so  that  she  has  succeeded  in  raising  with  it  46,1 
cubic  yards  in  one  month,  while  with  the  original  drag  the  maxima 
was  about  23,500  cubic  yards  in  a  month.  He  has  also  inventedi 
method  of  keeping  sand  from  leaking  through  the  bins  into  the  ht, 
and  an  attachment  for  greatly  prolonging  the  life  of  the  rubber  par/ 
the  suction  pipe.  Attention  is  invited  to  his  letter,  which  is  ax)pen(lii 
to  the  report  of  my  assistant  engineer. 

In  a  work  of  this  magnitude  it  is  impossible  to  foresee  all  that  iw 
be  necessary,  without  providing  for  a  large  amount  of  work  that  ctr 
never  be  required.  To  save  the  United  States  fifom  being  forc^  toi^ 
any  unnecessary  work,  and  at  the  same  time  to  leave  the  Governmit 
free  to  do  anything  that  may  prove  essential,  the  contract  was  carefii^ 
so  drawn  as  to  pledge  the  United  States  only  to  an  amount  of  $1,300|9 
worth  of  work  under  the  specifications,  which  were  drawn  so  as  to  co^ 
all  that  could  possibly  be  foreseen  as  probably  necessary,  but  to  low 
the  United  States  the  power  to  require  the  contractors  to  oontinne  vnl 
under  the  specifications  till  the  full  (2,178,000  authorized  by  law  U 
been  earned  by  them.  The  contract  for  stx)nework  and  dredging  wa«i< 
in  a  single  contract  with  a  proviso  that  either  stonewtfriL  or  dredga? 
could  be  pushed  or  slackened  at  the  will  of  the  United  States,  as  k 
needs  of  the  work  develoi>ed  in  the  future.  A  monthly  progress  dK 
least  (45,000  was  required,  and  the  contractors  were  authori^d  to  01- 
tinue  work  at  their  own  expense  while  •funds  were  not  available,  oni^ 
promise  of  payment  as  soon  and  as  far  as  new  ftinds  were  provi(kL 
The  actual  progress  has  largely  exceeded  the  required  rate,  averagi? 
$55,000  a  mouth  for  the  whole  contract  so  far. 

A  provision  which  has  proved  of  the  greatest  utility  is  ^^that  in  m 
of  damage  other  than  the  usual  wear  and  tear,  repairs  to  TJnid 
States  plant  shall  be  made  under  the  direction  of  the  engineer  oflir 
in  charge,  and  the  bills  paid  by  the  contractors." 

To  ensure  reasonable  bids  it  was  considered  very  desirable  to  exdi^ 
only  such  parties  as  had  clearly  insufficient  financial  standing,  an<t<» 
open  the  competition  to  all  who  could  reasonably  be  expected  to  cry 
out  the  work  if  they  were  awarded  the  contract  The  bond  was  ttt^ 
fore  placed  at  only  $130,000,  and  a  clause  was  inserted  that  10  f^ 
cent  would  be  retained  from  each  payment  till  $65,000  were  thus  w^ 
by  the  United  States,  and  tiliat  thereafter  the  monthly  payments  wcid 
be  made  in  full.  This  proved  a  very  successful  policy,  as  the  pretftt 
contractors  were  neither  of  them  men  of  very  great  wealth,  and  ati^ 
same  time  their  joint  capital  has  proved  sufficient  to  insure  a  very  n^<l 
rate  of  progress  and  most  satisfactory  work.  To  have  required  a  laif ^ 
bond  and  to  have  retained  10  per  cent  from  each  and  every  paynio^ 
tiM  completion  of  tb^  contract  would  have  excluded  these  gentl^v^^ 
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•  ^ 

rho  had  both  done  good  work  here  under  previoas  contracts  in  their 
^vrn  names. 

The  advantage  of  letting  a  single  contract  to  complete  the  work  here 
ind  of  pledging  the  Government  to  provide  funds  for  continuous  work 
iiis  sbeady  become  very  apparent.  The  magnitude  of  the  payments 
lart  lodHced  the  railroads  to  provide  new  facilities  in  the  way  of  cars 
kiid  special  rock  trains,  the  contractors  have  been  sure  of  enough  work 
(>  pretty  well  wear  out  their  plant,  and  have  in  consequence  enlarged 
hc'ir  fsicilities  in  every  way,  and  the  work  has  progressed  at  a  rate 
Ully  three  times  as  great  as  ever  before.  The  United  States  is  now 
certain  of  completing  this  work  for  $1,884,000,  which  is  1294,000  less 
liau  the  least  estimate,  even  if  everything  covered  by  the  specifications 
H  done.  It  is  possible  that  the  work  may  be  completed  for  $1,300,000, 
rliich  18  all  that  the  contractors  can  force  the  United  States  to  spend 

I  luler  their  contract.    A  saving  of  $800,000  is  thus  possible. 

The  results  of  this  increased  rate  of  work  have  also  become  apparent 
n  the  effects  produced  upon  the  bar.  This  year,  for  the  first  time,  a 
attisftctory  navigable  channel  between  the  jetties,  affording  Gharles- 
i>ii  hetter  depth  than  she  has  ever  before  enjoyed,  can  be  reported. 
71i(^  new  channel  has  been  lighted  by  the  Light-House  Department, 
kiul  throagh  it  the  bulk  of  shipping  now  enters  and  leaves  the  port. 

WOBK  OP  PAST  YEAB. 

The  stonework  of  the  year  has  been  divided  into  two  classes.  The 
irst  has  consisted  of  widening  and  reinforcing  the  inner  part  of  the 
jorth  jetty  where  it  will  be  left  at  or  below  mean  low  water  perma- 
i«'ntiy.  Small  stone  in  a  layer  about  3  feet  thick  has  been  used  to 
(inn  an  apron  on  both  sides  of  the  jetty  to  receive  the  overpour.  The 
est  of  the  work  has  consisted  in  raising  both  of  the  jetties  with  large 
t4>ne. 

The  high  portion  of  the  south  jetty  was  extended  shorewards  as  far 
H  the  oater  edge  of  the  old  Main  Ship  Channel.  When  this  point  had 
<^4^n  reached  a  careful  set  of  current  measurments  was  made  in  Swash 
Htannel  at  the  stations  occupied  in  1890.  The  results  showed,  in  brief, 
but  the  force  of  the  ebb  currents  had  been  almost  doubled  both  for 
pring  tides  and  ordinary  tides.  In  1893  the  flood  currents  were  only 
lH>at  two-thirds  as  strong  as  the  ebb.  The  new  maximum  ebb  cur- 
i^uts  in  the  Swash  Channel  were  not  widely  different  from  those  for- 
lerly  existing  at  the  station  in  the  Main  Ship  Channel  occupied  in 
K90,  where  there  was  a  depth  of  over  40  feet  at  mean  low  water. 
''nder  the  circumstances  it  was  deemed  wise  to  suspend  work  on  the 
c>uth  jetty  at  this  point  as  it  was  by  no  means  impossible  that  the 
r>Ti  traction  of  waterway  had  .been  continued  as  far  as  necessary.    At 

II  events  it  is  wise  to  wait  for  a  time  and  observe  the  motion  of  sand 
efore  any  more  current  is  thrown  into  the  new  channel. 

The  shore-end  of  this  jetty  has  been  raised  and  made  substantial  to 
»sist  the  increased  strain  produced  by  crowding  the  high  outer  portion 
r  the  south  jetty  so  near  to  the  Main  Ship  Channel. 

The  high  part  of  the  north  jetty  has  been  reinforced  with  extra 
k>ne,  and  also  extended  both  seaward  and  towards  the  shore.  The 
igh  pile  on  the  outer  end  of  the  south  jetty  has  also  been  extended  sea* 
ardt  but  not  so  fast  as  I  wished  on  account  of  bad  weather  and  the 
ifticnlties  of  the  location. 

The  dredging  has  been  limited  to  the  same  range  as  last  year,  St. 
hilip*8  diurch  steeple,  and  the  light-house  on  Fort  Sumter*    A  light 
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has  been  placed  in  the  steeple,  and  the  range  is  so  sensitive  thi  a 
variation  of  15  feet  to  either  side  can  be  plainly  noticed  by  a  ]i^t. 
either  daring  the  day  or  night.  The  dredging  has  been  producti^of 
greatly  increased  depths  throughout.  For  a  distance  of  akbout  oneiilf 
mile,  near  the  outer  end  of  this  course,  the  fall  ultimate  depth,  21^t 
at  low  tide,  or  more,  has  been  secured.  The  effect  produced  by  dni^r 
ing  is  well  shown  by  the  profiles  on  sheet  1,  made  firom  actual  scid 
ings  taken  as  closely  as  possible  along  the  range  in  May,  1889,  a  J 
June,  1893. 

In  carrying  on  the  work  of  the  year  ample  funds  have  made  it  ^ 
sible  to  do  what  was  needed  to  produce  prompt  results,  while  in  foatr 
years  the  uncertainty  of  funds  made  it  frequently  necessary  to  do  wk 
that  was  not  of  immediate  effect  on  the  currents  because  it  was  is 
gerous  to  attempt  too  radical  measures  which,  if  left  partly  execti«l. 
might  residt  disastrously.  No  unnecessary  work  has  at  any  timoWn 
done,  but  it  has  often  been  imperative  to  apply  a  small  appropr»»D 
mainly  to  the  prevention  of  unfavorable  changes  instead  of  puik^' 
on  the  contraction  of  waterway  on  which  actual  increased  depuon 
the  bar  depends. 

Much  credit  is  due  my  contractors  for  the  energy  with  whicliky 
have  carried  out  their  part  of  the  work  and  for  the  uniform  couik^y 
and  attention  to  my  wishes  which  has  characterized  their  relationstot*) 
this  office.  Their  work  has  proved  decidedly  remunerative,  espedOy 
the  dredging,  and  they  have  spared  no  reasonable  effort  to  make  ieir 
methods  and  personnel  as  well  as  their  actual  work  satisfactory  ttv- 
The  greater  part  of  the  steam  hoisting  work  on  the  bar  has  lM>eniii<* 
with  the  Government  plant,  which  has  proved  itself  this  year,  as  dia^ 
the  last,  to  be  better  adapted  to  this  dass  of  work  than  that  supfir^i 
by  the  contractors.  The  Government  bolsters  can  work  in  anyilt 
nary  weather^  as  they  are  of  light  draft  and  can  get  dose  to  the  j<9f  8 
without  striking  the  submerged  rock,  while  the  deep-draft  scows  itrh 
they  unload  lie  alongside  them  in  deep  water.  The  derrick  soowisp 
plied  by  the  contractors  are  those  used  last  year  by  Mr.  Friday,  t^y 
have  each  two  hoisting  engines  and  two  derricks  and  carry  theii«*i> 
loads.  They  draw  so  much  wat^r  that  in  bad  weather  they  can  im*^ 
near  enough  to  the  rocks  to  reach  the  range  with  their  booms,  l^v 
have  been  provided  with  higher  masts  and  longer  booms  and  now  uinmI 
a  scow  alongside  after  they  have  completed  their  own  unloading  In 
good  weather  they  put  off  about  600  tons  in  the  same  time  that  ei^  ^^f 
the  Government  hoisters  discharges  450  tons,  but  they  can  only  vrk 
about  one  day  in  three  that  the  Government  hoisters  do. 

For  details  of  where  the  work  was  done  and  the  quantities  ofKk 
deposited  and  sand  dredged  the  report  of  my  assisiant  engineeiUr. 
James  P.  Allen,  should  be  consulted.  He  has  most  ably  and  efflriitly 
assisted  me  in  carrying  out  the  work.  His  advice  has  been  fi^eely  ^^'i^ 
whenever  asked  and  hiis  been  uniformly  judicious;  his  work  hasW'^ 
unusually  arduous,  as  the  increased  rate  of  progress  has  necessfltHii 
almost  constant  surveying,  inspection,  and  changes  of  range  marlu^u^ 
the  contractors  have  never  been  delayed  by  having  to  wait  forliro 
He  has  been  well  supported  by  a  most  satisfactory  corps  of  8u)i^^< 
nates. 

METHODS  OF  MEASUSEMENTS  AND  KEEPING  BOOK  AOGOUNft 

The  rock  comes  almost  entirely  by  rail  from  Columbia  and  Edgti^^*^ 
S.  0.,  and  is  paid  for  by  the  ton  of  2,000  pounds,  weighed  on  nis^ 
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s^les,  whicli  method  has  proved  much  more  Ratisfactory  than  paying 
1  tireiy  by  the  displacement  of  the  scows.  At  each  of  these  i)oints  the 
iiit«d  States  has  a  weigher,  who  weighs  each  car  before  it  is  shipped 
f  the  railroad  company  and  enters  on  a  tag  tacked  to  the  car  the 
ate,  number  of  car,  name  of  shipper,  and  gross  weight.  The  cars  are 
(^iKhed  empty  by  the  same  gentleman  at  intervals,  and  proper  tare 
fttH  are  thus  prepared.  Qoite  firequent  reweighing  has  proved  to  be 
bcoflsary,  as  the  car  floors  rapidly  wear  nnder  their  rough  freight  and 
re  repaired  in  many  cases  by  putting  iif  double  floors,  which  increases 
Id  tare  weight  as  much  as  one  ton  to  the  car. 

Kach  day  the  weigher  sends  to  this  office  a  list  of  cars  shipped,  with 
leir  gross  weights,  tares,  and  net  weights.  These  reports  are  care- 
illy  diecked  over  nere.  At  the  railroad  wharf  the  ITnited  States  has 
B  inspector,  who  removes  the  tag  firom  each  car  and  notes  on  it  the 
x>w  Bumber  on  which  the  contents  of  the  car  is  placed,  and  also  re- 
orts  fnr  deduction  the  estimated  weight  of  any  rock  that  falls  over- 
»ard  sod  of  the  broken  rock  and  dirt  left  in  the  cars  after  unloading. 
[e  fwbmits  these  tags  daily  to  the  main  office  with  a  notebook,  in 
faich  be  enters  all  cars  which  have  been  discharged  during  the  day, 
ith  tbeir  gross  weights  as  shown  by  the  tags  and  their  assignments 
f  the  diiSerent  scows.  These  notebooks  and  tags  are  then  compared 
Btl  checked  in  the  office  with  the  weigher^s  daily  reports,  and  the  scow 
I  ^rhieh  each  carload  is  placed  is  entered  on  the  original  daUy  report 
i>ni  the  weigher.  From  these  lists  and  the  tags  a  sheet  is  prepared 
ir  each  scow  showing  the  numbers  of  the  cars  placed  on  it  and  their 
i4li  vidua!  net  weights.  The  total  of  these  net  weights  determines  the 
tful  of  the  scow  for  which  the  contractor  is  to  be  paid  when  it  is  dis- 
liargied  on  the  jetties. 

A»  a  separate  and  index»endent  check,  each  scow  is  gauged  just  before 
i<l  Jvst  after  it  is  discharged,  and  the  quantity  of  rock  thus  measured 

reported  by  the  outside  inspectors  in  their  ten-day  reports,  together 
ith  Aeir  recommendations  as  to  rock  to  be  deducted  for  wrong  size  or 
lerior  quality.  During  the  year  this  check  has  come  out  with  sur- 
ri  si  iig  accuracy.  Individual  scows  differ  by  several  tons  in  their  loads 
\  Hhewn  by  railroad  scales  and  by  displacement,  but  in  the  aggregate 
le  two  mei^odR  have  agreed  vrithin  a  very  few  tons  to  the  thousand. 
I  ^srill  be  seen  that  each  step  is  checked  by  two  different  men,  so  that 
ithmetical  errors  are  nearly  impossible,  and  the  accuracy  of  the  scales 
id  the  reUabiltty  of  the  Oovemment  weighers  are  ftirther  checked  by 
le  ^ange  weights  of  the  outside  inspectors,  who  have  no  means  except 
te  pranging  of  knowing  anything  about  the  load  on  any  scow  they  dis- 
large 

This  duplicate  system  has  proved  to  be  essential  to  accuracy,  and  in 
iAe  of  cars  wrecked  en  route  or  partly  unloaded  on  the  way  on  account 
^  miiKor  injuries  it  affords  a  complete  and  satisfactory  means  of  insur- 
p  the  United  States  against  loss  and  of  correcting  the  railroad  rec- 
lift,  which  at  times  have  become  hoi)eles8ly  \nixed  when  considerable 
^*  i  dents  have  taken  place.  As  many  as  eighty  cars  have  been  unloaded 
I  »  day,  and  to  weigh  them  all  in  Charleston  just  before  they  are  un- 
acted is  out  of  the  question  on  account  of  the  crowded  condition  of  the 
ilroadyiffds. 

These  rock  accounts  have  been  kept  by  Mr.  T.  O.  Prioleau  and  Mr. 
^  A.  Leland,  and  they  deserve  my  thanks  for  the  almost  x>erfect  aocn- 
cy  of  their  work,  which  at  times  has  been  very  heavy.  They  have  both 
rfbrmed  other  important  duties  with  like  efficiency.  In  making  pay- 
en  ta  the  same  general  method  is  followed  and  each  clerk's  work  is 
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checked  by  some  one  else,  who  uses,  when  possible,  a  difFerent  metk*i 
of  getting  his  flgares  from  that  employed  by  the  man  he  checks.  Ik* 
money  accounts  and  papers  have  been  in  charge  of  Mr.  Wm.  H.  Tot 
as  chief  clerk,  checked  and  assisted  by  Mr.  T.  G.  Priolean  and  Mr.i*. 
D.  Middleton,  who  has  in  addition  charge  of  the  entire  corresponded^ 
briefing,  indexing,  and  filing  of  all  records  and  papers«  These  geiiir, 
men  have  been  efficient  and  faithfdl. 

ANNUAL  SUEVBT. 

The  main  feature  of  this  year's  survey  is  the  existence  of  a  strait 
navigable  channel  over  15  feet  deep  at  mean  low  water  from  the  iv 
to  deep  water  outside  the  bar.  Last  year  a  narrow  crooked  12  3)t 
channel,  unfit  for  navigation,  was  reported  between  the  jetties,  m 
the  site  of  the  present  15-foot  channel  the  best  water  that  could  hes- 
ried  all  the  way  through  was  at  that  time  less  than  10  feet.  The  vr 
channel  is  the  joint  result  of  scour  and  dredging,  as  the  quantity  of  a- 
terial  removed  is  largely  in  excess  of  what  has  been  dredged. 

In  the  funnel-shaped  area  inside  of  the  parallel  parts  of  the  jettieio 
aggregate  change  of  cut  or  fill  has  occurred.  The  mean  depth  in  li^ 
area  accidentally  shows  about  one-tenth  of  a  foot  less  than  last  j«'^ 
survey.  The  most  accurate  soundings  would  fail  to  detect  sucha  siiU 
change  if  it  had  really  occurred. 

During  the  year  scour  has  been  very  active  between  the  panfl 
parts  of  the  jetties  and  for  some  distance  beyond.  The  eroded  m^ 
rial  haSj  some  of  it,  found  temporary  lodgment  immediately  seawanit* 
the  jetties,  but  the  fill  in  this  region  is  much  less  than  the  cutting  hu 
which  it  has  been  formed,  even  when  account  is  taken  of  the  mat<ol 
removed  by  the  dredge.  All  indications  point  to  its  movement  (1:^^ 
the  southwest  entirely  out  of  the  line  of  the  channel. 

The  most  active  scour  has  occurred  in  the  parts  of  the  jetty  chaff-l 
parallel  to  the  jetties  and  about  1,000  feet  from  them;  the  middle  u^ 
shows  less  change,  but  still  a  marked  deepening  is  evident.  A  sets 
of  holes  more  than  15  feet  deep  at  low  tide  and  nearly  connecting  i^ 
exists  about  parallel  to  the  north  jetty  and  about  1,000  feet  from  it 

The  shoals  which  connected  with  the  north  jetty  at  its  extreme  €0^ 
end  last  year  have  been  forced  outward  and  southwestward,  so  tot 
they  are  now  about  midway  between  the  axes  of  the  jetties  prolosfd. 

Near  and  beyond  the  outer  end  of  the  south  jetty  the  greatest  atfu: 
has  occurred,  a  large  area  over  18  feet  deep  having  formed  when  so 
dredging  has  been  done.  There  is  a  tendency  incUcated  for  this  kv 
water  to  cut  through  the  narrow  outer  bar  to  the  southward.  To  f^ 
vent  this  result,  which  would  give  a  crooked  channel  in  place  of  the  f^- 
ent  straight  one,  orders  have  been  issued  the  contractors  to  exsid 
the  foundation  of  the  south  jetty  to  its  full  projected  length  as  a  ^t- 
tress  sill. 

Along  the  axis  of  the  dredge  cut  there  is  a  length  of  about  ono4ftlt 
a  mile  which  now  has  the  fidl  projected  depth  of  21  feet  or  moR^^ 
mean  low  water. 

Since  1884  over  1,000,000  cubic  yards  have  disappeared  fronii^^ 
jetty  channel,  and  of  this  over  500,000  have  gone  out  during  the  p^ 
year.  As  the  dredge  has  only  removed  300,000  cubic  yards  in  this  a^'t 
as  measured  in  her  bins,  this  result  is  most  encouraging. 

MISCELLANEOUS. 

The  Mount  Pleasant  shore  protection  is  in  a  fair  condition  and  ^^ 
accomplished  its  purpose.    A  drawbridge  has  been  partly  built  aoo^ 
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ibe  oove  in  rear  of  Salliyan  Island,  the  plans  having  been  approved  by 
;he  Secretary  of  War.  Morris  Island  shore  has  held  well,  and  in  places 
I  as  made  out.  Sallivan  Island  has  remained  practically  unchanged, 
except  at  the  extreme  eastern  end,  where  it  has  made  oat.  No  settle- 
nentoftiie  jetties  has  occurred.  The  narrow  high  ridges  built  along 
;beir  axes  have  been  leveled  down  somewhat  by  the  waves,  as  was  an- 
ic'ipAted,  and  the  work  has  assumed  a  cross-section  of  much  greater 
stability.  This  method  will  be  followed  in  future  as  the  most  conven- 
ent,  economical,  and  best  calculated  to  obtain  prompt  results,  and  as 
the  narrow  portions  become  too  low  additional  stone  will  be  deposited 
rlienever  the  necessity  tor  it  arises. 

REMARKS. 

TVith  the  balance  of  1631,285.33  on  hand  July  1st,  1893,  work  will 
Hintinoe  under  the  contract  with  Messrs.  Egan  &  Friday.  The  dredg- 
11^  wider  this  contract  will  be  done  entirely  with  the  United  States 
U'ed^  now  rented  to  the  contractors,  and  the  stonework  will  be  done 
»v  the  oombined  plants  owned  by  these  gentlemen  and  by  the  United 
ftiitet. 

At  the  rate  work  is  now  in  progress  funds  will  be  exhausted  about 
be  Ut  of  January,  1894.  Whether  the  contractors  will  then  con- 
iiiue  work  at  their  own  exi)ense  until  new  funds  are  appropriated,  as 
bey  are  permitted  to  do  under  the  contract,  or  whether  they  will  sus- 
lend  work  can  not  be  foretold,  as  it  depends  entirely  on  the  contractor's 
ption.  By  the  terms  of  their  contract  they  are  required  to  resume 
rork  as  soon  as  funds  become  available.  It  is  most  desirable  that 
rork  should  not  be  suspended. 

Thit  work  to  in  the  oolleotion  difltriot  of  Charleston,  8.  C,  which  to  the  port  of 
ft  try.   Amoant  of  duties  ooUected  in  calendar  year  1892,  $15,494.24. 

Since  the  existing  project  of  improvement  has  been  adopted  the  fol- 
^wing  appropriations  have  been  made: 

y  act  of  Congress  approved — 

.rime  IS,  1878 $200,000 

March  3, 1879 200,000 

JnaeU,  1880 170,000 

March  3, 1881 175,000 

artof  Congress  passed  August  2,  1882 300,000 


i 


kck  of  Congress  approved — 


Joly  5,  1884 250,000 

AognaiS,  1886 187,500 

br  »ot  of  Congress  - 

^    Of  AapMi  11,  1888 350,000 

Ap^fored  September  19,  1890 870,000 

Approved  July  13,  1892 225,000 

Approved  March  3,  1893 750,000 

Total 3,177,500 

Total  expenditures  to  June  30,  1803,  $2,546,214.67,  which  inchides 
ie  cost  of  building  shore  protections  on  Sullivan  Island  and  Mount 

The  foHowing  drawings  and  papers  accompany  this  report: 

Pheet  1.  Map  showing  survey  of  1893,  profiles  of  the  jetties,  and  profile  showing 

mparatiTO  soundings  on  axis  of  dreds^ed  cat  in  1889  and  1893. 

Bli««t  2.  Comparison  of  surveys  of  1884,  1892,  and  1893. 

K^poit  of  Mr.  James  P.  Allen,  assistant  engineer. 

Table  of  eommereial  statistics  fnmished  by  the  collector  of  the  port. 

Bi»tiatical  letter  received  from  Mr.  £dward  Willis. 
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Money  statement. 

Jnlyl,  1892,  balaoce  unexpended |1<S,| 

Amount  appropriated  by  act  approved  July  13, 1892 235v  i 

Amount  appropriated  by  sundry  civil  act  approved  March  3,  1893 750,  < 


991, 
June  30, 1893,  amount  expended  during  fiscal  year I80,i 


July  1, 1893,  balance  unexpended 

July  1, 1893,  outstanding  liabilities $94,233.03 

July  1, 1893,  amount  covered  by  uncompleted  oontaracts 885, 405. 62 


esi, 


9T9,< 


'  Amount  (estimated)  required  for  completion  of  existing  project 1, 208, 

Amount  that  can  be  profitably  expenaed  in  fiscal  year  ending  June 

<      30,  1896 750^ 

Submitted  in  compliance  with  requirenients  of  sections  2  of  river  and 
harbor  acts  of  1»66  and  1867  and  of  sundry  civil  act  of  March  3^  1893. 


Ah9tr€ioi  of  pri»po9aU  for  eonixiiuing  oo^iraoi  fo  complete  improftement  at  Ckarleetoi 
hor,  South  Carolina,  received  and  opened  September  tS,  189S,  hyFrederie  V,  Abbot, 
Corpe  oj  Engineers. 


Bidder. 


Edward  H.  Gftynor '$3.00 

Colin  MoK.Grant, Charleston,  S.C.;  2.61 
George  W.  Sgan,  Charleeton,  S. 
C,  and  Jacob    Friday,    Pitte-I 


burg,  Pa 
Henry  Oliver.  Charleston,  S.  C... 
Alabama  Dredging  and  Jetty  Co., 

Montgomery,  Ala 

Haaell  W.  Crouch  and  Edward  P. 

Crouch,  Charleeton,  8.  C 


3.20 
2.85 

8.50 

2.75 


a 

3 


$2.75 
2.38 


2.30 

2.85 

185 
2.75 


I 


s 


$2.75 
2.33 


» 


2.30 
2.85 

2.65 

2.80 


$1.50 
L07 


L25 

L25 

L48 
.76 


2' 


$2.70  $2.86 
2.45     2.50 


2.85 
2.60 

2.55 

2.75 


$0.40  n. 


2.85 

2.85 

2.70 
2.M 


.31 

.50 
.344 


2  J 
2,1 

2.1 


Contract  (dated  October  4, 1892)  awarded  to  Egan  &,  Friday, 


BEPOBT  OF  MR.  JAMES  P.  ALLEN,  ASSISTANT  KNGINKXB. 


United  States  Engineer  Ovwicm^ 
Charleeton,  8.  C.»  June  30^  I^ 

Captain:  I  have  the  honor  to  submit  the  following  annnal  report  for  Chai 
Harbor,  South  Carolina,  for  the  fiscal  year  ending  June  90,  1893. 

No  stonework  was  done  until  November  1,  1892,  when  operations  were 
under  the  contract  of  Egan  &,  Friday.    During  the  cessation  of  work  the  G< 
ment  stone  plant  was  repaired  and  put  into  good  condition.    Ab  under  ike  tei 
their  contract  dated  October  i,  18S^,  this  plant  was  leased  to  Egan  Sl  Friday 
they  having  already  on  hand  a  plant  of  their  own,  operations  were  very  pi 
beeun  at  the  time  above  stated. 

The  north  jetty  has  been  widened  with  stone  in  sizes  of  10  to  500  poai 
2,009  to  5,760  feet  from  the  shore  end.  This  stone  was  dintributed  over  iO 
each  side  of  the  Jetty,  leaving  the  central  40  feet  without  any  additional  co^ 
The  layer  of  stone  varied  in  thickness  from  18  inches  to  3  feet,  that  18  inches 
being  only  partially  finished.  There  have  been  used  at  this  place  38,824  tona  of  i 
The  central  40  feet  has  been  brought  up  to  low  water  from  5,547  to  5,760  feej 
shore  end,  using  946  tons  of  stone.  The  high  portion  of  the  north  jetty  bai 
reinforced  with  stone  in  sizes  from  500  pounds  to  7  tons,  and  extending  from  7| 
12,000  feet  from  the  shore  end,  using  38, 118  tons  of  stone.    The  south  jett^  hi 


I 


Ei«f3 


I  i 
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'^fffooght  vp  to  high  water  with  stone  in  sizes  from  250  pounds  to  7  tons,  extending 

ftom  0,900  to  9,075  feet  from  the  shore  end.  ^Thirty-six  thonsand  six  hundred  and 

**farty-iiin6  tons  of  stone  have  heen  placed  here.     The  onter  end  of  the  south  jetty 

luu  been  raised  to  high  water,  beginning  at  14,140  feet  and  ending  at  14,833  feet,  and 

fftfain  from  15,736  to  16,355  feet  from  shore  end  with  stone  from  1  to  7  tons  in  weight. 

'ITiere  hare  been  deposited  at  this  place  13,555  tons.    The  outer  end  of  the  north 

)  ett^  has  been  raised  with  stone  1  to  7  tons  in  weight  beginning  at  12,760  feet  and 

m.-  nding  at  14,236  feet  from  the  shore  end'.    The  number  of  tons  used  is  20,316.    The 

PR  bore  end  of  the  south  Jetty  on  Morris  Island  was  raised  to  high  water  with  stone 

of  not  lees  than  1  ton  and  up  to  7  tons  in  weight,  beginning  at  169  feet  and  ending 

mt  650  feet  from  shore  end.    The  quantity  used  was  4,054  tons.    The  north  jetty  has 

^•ea  raised  between  5,700  and  6,713  feet  from  store.    The  crest  is  somewhat  above 

i«*w  water  at  the  inner  end  and  rises  to  the  general  height  of  the  high  parts  at 

>,713  feet.    The  stone  used  was  generally  under  2  tons  in  weight  and  7,074  tons 

>vere  deposited.    The  total  number  of  tons  deposited  during  the  fiscal  year  was 

1415,278  on  the  north  Jetty  and  54.278  on  the  south  Jetty.    The  stone  on  both  Jetties 

las  been  piled  up  to  a  height  of  8  to  12  feet  above  low  water  with  a  narrow  crest 

M  heretofore,  experience  showing  that  this  will  be  thrown  down  by  wave  action 

nd  altimately  assume  a  stable  cross  section.    On  the  Morris  Island  shore  the  crest 

I   designed  to  be  16  feet  wide  on  top.    The  stone  used  is  a  hard  granite  from 

narries  near  Edgefield,  8.  C,  144  miles  from  Charleston,  and  near  Columbia,  8.  C. , 

liO  miles  from  Cnarleston.    Some  stone  for  widening  the  north  Jetty  was  brought 

»jr  vessel  from  New  York.    This  is  a  mica  schist,  and  but  a  small  quantity  of  it  has 

M-en  used. 

The  contractor's  stone  plant  consisted  of  one  tugboat,  two  hoisters,  eight  lighters 
jirrying  usually  about  175  tons,  and  three  derricks,  rented  by  terms  of  contract 
roni  the  United  States:  also  two  tugboats,  two  hoisters,  ten  lighters  of  about  120 
4»os,  five  lighters  of  auout  250  tons  and  two  self-propelling  revolving  cranes  for 
in  loading  stone  from  cars.  They  control  the  quarries  near  Edgefield,  one  of  which 
rith  its  machinery  is  rented  from  the  United  States,  and  in  addition  purchase  rook 
^<»m  parties  near  Columbia,  S.  C.  The  dredge  Charleston  has  also  been  leased  and 
un  by  the  contractors  since  the  initiation  of  their  contract.  She  has,  however, 
irtvrked  continuously,  except  such  time  as  was  necessary  for  repairs,  since  July  18, 
Xil2,  when  she  returned  from  New  York,  having  been  supplied  with  a  new  and  larger 
M»iler.  She  has  removed  during  the  year  325,222  cubic  yards  of  material.  Her 
iinximum  month's  work  was  46,141  cubic  yards.  The  quantity  taken  out  under  the 
ontraet  of  Egan  dr  Friday  was  269,070  cubic  yards. 

Appended  to  this  report  is  a  letter  by  Capt.  £.  O.  Patterson,  who  commands  the 
^Aarbtfea,  describing  certain  improvements  in  the  machinery  which  have  greatly 
II  creased  her  capacity. 

«SHnwyt. — During  the  year  considerable  surveying  has  been  done.  The  shores  of 
rf  orris  and  Snllivan  islands  were  run  in  for  the  high  and  low  water  line  of  those 
K»rtiona  which  are  not  annually  examined.  Government  reservations  in  this  harbor 
vf  ra  also  surveyed,  and  the  Fort  Sumter  and  Fort  Moultrie  surveys  were  completed 
iiainly  by  the  Jetty  force  during  the  cessation  of  work.  Cross  sections  of  the  inner 
ow  portions  of  both  Jetties  were  made  extending  for  300  or  400  feet  on  both  sides  of 
he  center  line.  Current  measurements  were  made  by  you  between  the  outer  ends 
*f  the  Jetties.  The  Fort  Sumter  Shoal  was  sounded  quite  thoroughly;  the  usual 
4>an dings  wera  made  in  the  Jetty  channel  and  some  were  taken  to  the  north  and 
outh  orthe  Jetties.  Those  parts  of  the  shores  of  Morris  and  Sullivan  islands  which 
iTe  osnaily  surveyed  wera  run  in  during  March,  1893.  Two  sheets  have  been  pre- 
tared  for  your  annual  raport.  No.  1  is  a  chart  showing  soundings  on  the  Fort  Sum- 
^r  Shoal,  cross  sections  of  the  Jetties,  and  soundings  in  the  jetty  channel  and 
Kiteide  of  the  Jetties.  It  also  shows  the  positions  and  profiles  of  the  Jetties,  a  pro- 
ile  of  the  dradge  cat  compared  with  a  profile  on  the  same  line,  from  the  sur- 
ey  of  1889,  and  portions  of  Morris  and  Sullivan  islands.  Sheet  No.  2  gives  a  com- 
mrisoo  of  the  jetty  channel  between  1884,  1892  and  1893. 

Fort  SmmUr  ShoaL—ThiB  was  fully  surveyed  in  1884  and  in  1888.    Comparad  with 

>^88 :  Hie  area  of  less  than  9  feet  to  the  south  and  east  of  the  fort  has  increased 

1  ightly  while  the  12-foot  area  has  not  changed  materially.    Thera  has,  however,  been 

noteworthy  change  in  the  shapes  of  these  curves.    In  1888  a  point  made  down 

rom  this  ahoal  toward  the  south  Jetty  so  that  the  12-foot  curve  came  within  2,000 

<^et  of  this  Jetty,  and  the  9-foot  curve  about  2,800  feet  from  it.    Now  this  point  has 

lisappeared  and  a  new  and  isolated  shoal  of  considerable  extent  between  12-foot 

lurves  has  formed  out  to  the  north  and  east  leaving  a  channel  between  it  and  the 

lain  ahoal  with  not  less  than  12  feet  at  low  water.    To  the  westward  of  this  chan- 

lel  the  eorvea  have  moved  west.    A  deep  hole  of  over  18  feet  which  formerly  ap- 

^ared  here  has  now  disappeared  giving  place  to  shoaler  water.    Some  of  these 

fointa  were  brought  out  by  the  survey  of  1892,  but  as  stated  in  my  raport  upon  this 

purvey  it  did  not  extend  sofficiently  fya  north  to  enable  us  to  study  these  changes 
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fnlly.  The  strong  flood  tide  over  the  south  Jetty  may  account  for  the  chanp 
noted y  and  these  changes  may  have  heen  more  rapid  as  the  progress  of  work  on  tli 
south  jetty  increased  the  flood  velocity.  There  is  on  the  north  side  of  this  Jetty  » 
increase  of  the  trench  formation  due  to  overpour  during  flood  which  confirms  tl 
indication  of  increased  flood  currents. 

Current  meMuremends  in  Swa$h  Channel, — ^These  were  made  with  a  current  met^* 
the  same  apparatus  heing  used  and  methods  followed  as  in  1890.  The  same  poixui 
were  occupied.  They  are  designated  on  the  map  of  1890  as  No.  1,  No.  2,  and  No. . 
which  are  respectively  near  the  north  jetty  ahout  half  way  between  jetties  ai. 
near  the  south  jetty,  and  are  about  2,000  feet  inside  the  outer  end  of  the  nort 
jetty.  The  mean  ebb  velocity  is  shown  to  have  been  about  1.8  times  greater  tbci 
m  1890.  The  ebb  velocities  at  No.  2  and  No.  3  were  generally  greater  in  1890  tin 
at  No.  IjWhile  in  1893  at  No.  1  and  No.  3  they  were  about  equal  and  greater  than  s 
No.  2.  The  mean  flood  velocities  seem  to  be  about  1.4  times  greater,  but  not  mar 
flood  measurements  were  secured.  These  flood  velocities  are  still  very  moderate  i 
compared  with  the  ebb  velocities,  bearing  the  relation  to  these  ebb  velocities  of  abut 
1  to  1.6.  The  ebb  velocity  in  Swash  Channel  in  1898  seems  to  be  as  great  as  it  %« 
through  the  Main  Ship  Channel  in  1890. 

Deep  Pocket. — ^A  gradual  filling  up  of  the  Deep  Pocket,  south  of  the  south  j<  y 
and  8,500  feet  from  its  shore  end,  continues.  The  formation  of  a  deep  hole  at  !»» 
point  caused  considerable  anxiety  some  years  since.  There  does  not  at  this  tue 
seem  to  be  any  reason  for  apprehension  at  this  point. 

Mean  soundings. — The  mean  soundings  have  been  calculated  for  Swash  Cbanii. 
bat  no  profiles  have  been  prepared  for  them  this  year.  Th'  se  mean  sonndin^^  bte 
also  been  extended  so  as  to  enable  us  to  compare  changes  on  Drunken  Dick  Sb<i . 
The  areas  just  to  the  north  and  south  of  the  Jetties  are  also  compared.  The  C4i> 
parison  in  Swash  Channel  is  between  1892  and  1893,  and  also  between  1884  and  l>t ; 
on  Drunken  Dick  Shoal  between  1884  and  1892,  no  survey  of  this  having  been  luje 
this  season ;  to  the  north  and  south  of  the  jetties  between  1884, 1892  and  18^.  I*r 
studyinj^  the  movement  of  material  by  these  mean  soundings  the  area  botvfi 
the  jetties  and  beyond  has  been  divided  into  squares  as  heretofore.  The  squares^  le 
in  three  rows  or  zones  of  sixteen  in  each  row.  One  of  these  zones  is  along  the  Doii 
jetty,  one  midway  between  the  jetties,  and  the  third  is  along  the  south  jetty.  IV- 
squares  are  930  feet  on  the  side  and  the  three  zones  thus  fill  the  space  between  Jen.- 
ends.  They  are  prolonged  inward  and  outward  so  that  of  each  zone  there  are  aMc 
five  sc^uares  beyond  the  present  ends  of  the  Jetties,  five  along  the  outer  parallel  eiA 
and  six  on  the  inward  extension  of  the  opening  between  the  Jetties.  We  'will  al 
these  zones  No.  1,  No.  2,  and  No.  3,  the  first  being  near  the  north  Jetty.  Compare: 
changes  between  1892  and  1893  in  cubic  yards,  we  have  the  following:  No.  1.  T€ 
inner  six  squares  in  this  zone  show  an  aggregate  fill  in  excess  of  scour  of  44,844  ( u  c 
yards ;  the  five  squares  along  the  jetty  show  a  scour  of  243,443  cubic  yards ;  an<l  '^ 
outer  five  squares  show  a  fill  of  131,331  cubic  yards;  or  a  total  scour  on  this  xoiwt 
67,268  cubic  yards.  No.  2.  The  inner  six  squares  show  19,219  cubic  yards  fill,  v^ 
next  five  169,770  cubic  yards  scour,  and  the  outer  five  156,956  cubic  yards  fill  t 
6,405  cubic  yards  excess  of  fill  over  scour  on  this  zone.  No.  3.  The  inner  six  »l' 
3,203  cubic  yards  fill,  the  next  five  show  278,679  cubic  yards  scour  and  the  onter  tpe 
147,446  cubic  yards  scour ;  422,922  cubic  yards  excess  of  scour  over  fill.  The  total  ex(« 
of  scour  over  the  whole  area  is  483,785  cubic  yards.  The  aggregate  fill  over  the  iDtr 
six  squares  for  Nos.  1, 2,  and  3  (eighteen  squares)  is  67,266  cubic  yards ;  the  aggre^ie 
scour  over  the  next  five  for  Nos.  1,  2,  and  3  (fifteen  squares)  is  691,892  cubic  yan; 
and  the  fill  on  the  fifteen  outer  squares  140,841  cubic  yards. 

The  comparison  of  this  area  for  1884  and  1893  will  be  less  in  detail.  The  inner  ff 
squares  of  all  zones  (eighteen  squares)  show  a  scour  of  618,217  cubic  yards.  > 
fifteen  squares  next  seaward,  which  are  those  between  the  parallel  outer  portiomii^ 
the  jetties,  show  a  scour  of  1,585,585  cubic  yards.  The  outer  fifteen  squares  sho* » 
fill  of  1,140,339  cubic  yards.  This  gives  a  total  scour  from  1884  to  1893  of  1,06:>  «> 
cubic  yards.  The  wedge-shaped  area  between  the  inner  six  squares  of  No.  3  au(it^ 
south  jetty  shows  the  scour  and  fill  about  evenly  balanced  between  1884  and  \M- 
The  aggregate  scour  from  1884  to  1893,  over  an  area  covering  a  large  part  of  Drunko 
Dick  8hoal,  was  306,876  cubic  yards. 

North  of  the  north  jetty  and  near  its  outer  end  the  average  soundings  over  At- 
tain area  near  the  jetty  were  13.3  in  1884, 12.3  in  1892,  and  11.9  in  1893,  showim^ 
progressive  shoaling. 

South  of  the  soutli  Jetty  and  near  its  outer  end  the  average  depth  for  a  cerfltf) 
firea  adjacent  to  the  jetty  in  1884  was  11.9,  and  for  the  same  area  it  was  12.1  in  l*-'- 
and  11.5  in  1893.  In  five  squares  beyond  the  end  of  the  south  jetty  and  mainb  '' 
the  sonth  of  its  center  line  the  average  of  all  soundings  was  16.8  in  1884,  lU^ 
1892.  and  15.5  in  1893. 

Dredgiug  will  account  for  a  large  portion  of  the  material  removed  from  the  cio 
oel  between  1892  »nd  1893,    Some  of  it  may  have  found  its  way  beyond  the  lint-^- 
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Vf  KtiicSy  largely  to  the  sonthward.  The  filling  on  the  inner  aqnares  between  1892 
iid  IHSI3  10  not  large  enough  to  cauae  anxiety,  especially  as  there  is  a  decided  scour 
odieatecl  here  from  1884  to  1893.  The  moyement  of  material  from  Drunken  Dick 
<>b«>al  Iietireen  18^  and  1892  is  considerable,  bnt  it  is  by  no  means  certain  that  this 
\  orked  tto  way  down  the  channel.  It  is  quite  possible  that  some  of  it  went  over 
h«  oorth  jetty,  which  at  this  locality  is  but  slightly  raised  above  the  average 
i«4ght  of  the  shoals  to  the  northeast.  The  total  area  north  and  east  of  the  north 
(*itT  does  not,  however,  show  any  marked  change,  at  least  so  far  as  the  limitations 
>i  the  sarvey  enable  as  to  study  this  matter  in  the  aggregate  amount  of  material 
t^movetl. 

t*mrv^9  in  9wa$k  or  jetty  ekanneJ. — The  following  changes  in  the  curves  of  1893,  as 
«>inpared  with  1892,  seem  worthy  of  attention.  The  inner  18-foot  curve  lias  moved 
itt.  The  inner  15*foot  curve  between  outer  portions  of  the  jetties  has  also  moved 
lit.  There  is  now  shown  a  distinct  and  straight  16- foot  channel  entirely  through 
r4Mn  inaide  to  deep  water  beyond  the  bar.  This  is  narrow  in  places  and  gives  i\ 
l«ar  definition  of  the  line  of  the  dredged  cut.  Along  this  line  the  18-foot  curve  is 
lao  through,  except  about  1,800  feet  near  the  large  red  buoy  and  about  800  feet  at 
he  oitt4-r  «nd.  All  of  the  outer  curves  have  moved  outward  from  500  to  1,000  feet 
ri  the  south  side  and  near  the  line  of  the  south  jetty.  Near  the  north  jetty  this 
itshiag  outward  has  not  been  so  great.  The  area  of  more  than  15  feet  between  the 
^t  ti«f«  and  iust  beyond  their  ends  has  increased  greatlv,  and  notably  near  the  line 
r  the  aontn  Jetty.  Several  deep  holes  of  15  feet  ana  over  have  appeared  nearly 
lotiK  the  line  of  the  old  swash  channel  as  it  existed  before  the  north  jetty  was 
tiilc.  The  axis  of  these  holes  passes  near  the  north  jetty.  Greater  activity  of 
roar  is  indicated,  however,  on  the  south  side  near  the  line  of  the  south  jetty  than 
U>nK  thia  line«  The  15-foot  curve  near  the  north  jetty  and  about  a  mile  inshore 
-om  it«  oater  end  has  not  advanced  seaward.  The  area  of  more  than  18  feet  has 
kr^ely  increased  and  now  extends  beyond  the  limits  of  the  dredged  cut  towards 
:&*5  iMvnth  jetty.  The  changes  in  this  and  in  the  15-foot  curve  in  this  vicinity  are 
>o  Kieet  to  be  accounted  for  by  the  300,000  cubic  yards  taken  out  by  the  dredge 
t  tCe  time  of  the  survey.  Last  year  there  were  four  shoals  of  less  than  9  feet  be- 
we^n  the  onter  ends  and  beyond,  one  near  the  north,  and  the  others  near  the  south 
^t  ty  in  prolongation  of  its  center  line.  Of  the  latter,  one  has  not  changed  greatly 
I  Aize,  hut  ia  somewhat  farther  seaward,  and  the  other  two  have  disappeared  from 
»o  area  in  question.  The  shoal  near  the  north  jetty  disappeared,  but  there  are 
^veral  shoals  south  and  east  of  its  position,  the  aggregate  area  of  which  is  at  least 
K-  ice  that  of  the  shoal  shown  in  1892.  One  of  these  has  very  nearly  the  same  size  and 
&i&pe,  and  ia  approximately  parallel  to,  the  old  shoal.  The  area  of  less  than  12  feet 
I- 1  inreen  the  lines  of  the  jetties  is  about  20  per  cent  less  than  last  year.  A  large  part 
r  t  Ilia  change  is  doe  to  the  movement  of  material  to  the  south  of  the  prolongation 
r  t  lie  axia  of  the  south  Jetty. 

'I'lie  indications  this  year  point,  as  they  did  last  year,  to  the  movement  of  material 
»  I  tie  sonthward.  This  appears  from  the  shape  of  the  dredged  cut  curves  which  are 
r:»i  ^ht  and  parallel  to  the  cut  on  the  north  side  and  are  irregular  and  fur  removed 

0  m  thia  rat  on  the  south  side.    The  relative  positions  of  the  shoals  of  9  and  12  feet 

1  liUKi  and  1893  also  point  to  the  same  conclusion. 

>«<»rth  of  the  north  jetty  the  curves  have  changed  very  slightly,  hardly  noticeably, 
c«*«»|»t  near  the  end  of  the  north  Jetty,  where  there  is  a  slight  outward  movement. 
>ii  t  h  of  the  south  jetty  the  only  conspicuous  changes  ai-e  evidently  due  to  the  ma- 
ix-isal  which,  as  already  noted,  has  moved  out  of  the  channel. 

f:r*»9tdiH&m  of  thejeUie$, — The  general  profiles  of  the  jetties  are  given  as  heretofore 
i  («beet  No.  1,  and  also  the  profiles  along  the  dredged  cut  in  1889  and  in  1893  super- 
^^^^-^cl.  The  cross  sections  of  the  jetties  do  not  show  any  marked  changes  in  the 
1 1  ies  themselves  nor  in  their  surroundings.  The  trench  formation  near  the  south 
1 1  y  between  the  Main  Ship  Channel  and  Morris  Island  increases.  This  increase  is 
(»r«  on  the  north  than  on  the  south  side,  indicating  greater  activity  in  the  flood 
iian  in  the  ebb  currents.  No  settlement  is  indicated  in  the  jetties,  but  those  por- 
r>Tis  of  the  outer  ends  which  were  brought  up  to  high  water  and  above  have  been 
-vir  0  red  by  the  action  of  the  sea,  as  was  anticipate<l,  in  some  parts  to  but  little  above 
f>sftu  low  water. 

j<$diHram  Mand, — The  high  water  and  low  water  lines  at  the  western  end  of  thia 
lAind  hare  changed  very  slightly.  Near  the  north  jetty  the  shore  lines  have 
r-«'^<]ed.  Between  the  north  jetty  and  the  Bowman  Jetty  they  have  generally  ad- 
iTBC*^  ^^17  ^^K^^KVy  except  near  the  liowman  Jetty,  where  they  have  slightly 
ecrfled.  West  of  the  Bowman  Jetty  there  is  no  change  worthy  of  note.  The  sur- 
,y  of  the  eastern  part  of  this  island,  compared  with  the  sur\'ey  of  1884,  shows  that 
^w^s  has  been  an  advance  of  the  shore  line.  This  is  generally  from  50  to  100  feet, 
«A  xnaximnm  being  about  300  feet.    At  the  extreme  eastern  end  there  has  been 

1 1 0  orno  change. 

^4trri$  /f {aad.^The  head  of  the  island  has  changed  bat  slightly.     The  high- 
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crater  shoie  line  has  made  up  to  the  north  at  the  extreme  end  about  100  feet. 
the  front  this  line  is  almost  identical  with  that  of  last  year  for  some  dista 
from  the  head  of  the  island.  Near  the  south  jett}'-  it  has  made  out  over  100  feet 
places.  South  of  the  jetty  it  has  not  changed  greatly.  The  survey  made  last  si 
mer  of  the  southern  portion  of  this  island  snows  that  the  shore  lines  are  recedi 
This  amounts  to  about  250  feet  at  2,500  feet  south  of  the  jetty.  From  4,000  to  11, 
feet  south  of  the  jetty  it  will  average  for  the  high  water  about  125  feet.  F 
11,700  feet  to  15,000  feet  south  of  the  jetty  there  has  been  a  slight  advance  of 
shore  line.  At  the  extreme  southern  end  there  has  been  a  mark^  receding  of  b 
high  and  low  water  shore  lines. 

Mount  Pleasant  Share, — No  work  has  been  done  during  the  year.    Tlie  breakw] 
built  in  1892  and  the  jetties  built  iu  1884  are  in  fair  condition. 

Wreck, — The  three-masted  schooner  Kate  V,  Aitken  was  wrecked  on  the  barber 
the  ends  of  the  jetties  and  about  800  feet  from  the  dredged  out  on  March  9,  \i 
She  afterwards  shifted  her  position  to  the  location  where  she  is  shown  on  sheet  X 
accompanving  your  report. 

Employe8,-^T,  J.  E.  Mikell  has  been  the  chief  inspector  during  the  term  of  * 
tract  work.    He  has  been  assisted  by  Mr.  W.  D.  Gaillard,  Mr.  W.  M.  Smith,  an<UE 
R.  T.  Crawford.    Col.  F.  L.  Childs  has  been  inspector  on  the  dredge.     Mr.  ^VA 
Leland  has  tilled  the  position  of  additional  inspector,  while  also  discharging  i 
duties  of  property  clerk.   Col.  William  Butler  has  inspected  the  unloading  of  uie  .<a: 
from  cars  to  lighters.    The  stone  shipped  from  Columbia  and  Edgefield  has 
weighed  by  Mr.  J.  B.  DeSaussureand  Mr.  George  T.  Sandford.  Surveys  have  been 
by  myself,  Mr.  L.  L.  Gaillard,  Mr.  W.  A.  Leland,  and  Mr.  W.  D.  Gaillard.    . 
gentlemen  associated  with  me  have  all  discharged  their  duties  with  reasonable  a 
and  accuracv.    Some  of  them  have  shown  more  than  onUnary  interest  in  their  ick 
A  few  mistakes  have  been  made,  none,  however,  serious  in  their  nature  or  resuk. 
Very  respectfully,  your  obedient  servant, 

Jamks  p.  Allkx, 
Auistant  EHyiMa> 

Caft.  Frkderic  V.  Abbot, 

Cor^a  of  Sngineers,  U,  S,  A. 


REPORT  OF  MR.  E.  O.  PATTERSON. 

Chahlkston,  8.  C,  June  7,  fSl, 

Sir  :  I  have  the  honor  to  report  to  you  on  the  success  of  the  drag  designab^ 
myself  and  placed  on  the  Charleston  March  21,  1893. 

The  old  drag  was  too  small  in  the  mouth,  the  opening  being  4  inches,  vicfe 
caused  the  pump  to  choke  most  of  the  time.  Then  again  the  water  valve  to  ref  ^ 
the  choking  was  on  the  back  of  the  drag,  and  it  was  stationary.  As  the  drag  c^^ 
at  the  mouth  the  valve  ought  to  be  as  near  the  mouth  as  possible.  The  new  rag! 
has  a  6-inch  opening  and  has  easier  curves  for  the  entrance  of  the  sand.  The  Kter 
valve  is  on  the  forward  side  of  the  drag,  2  inches  above  the  month,  and  is  prot4«*«l 
from  the  bottom  by  a  three-fourths-inch  piece  of  steel  extending  from  the  month  Uh^ 
flange.  The  valve  is  2  inches  by  3  ffeet  and  has  an  18-  inch  steel  handle  with  a  25-p<nd 
weight  to  close  it.  The  valve  is  opened  from  the  top  of  the  house  by  a  small  liocan 
ning  through  a  block  in  the  tressel,  and  then  to  the  top  of  the  house.  With  thr)l<i 
drag,  when  it  would  choke,  we  were  obliged  to  raise  the  suction  and  stop  the  piur  to 
clear  the  pipes.  This  would  occur  five  or  six  times  a  load  and  would  take  ^ot 
two  minutes  each  time.  With  the  new  drag,  when  it  chokes,  weraite  tbe^v^ 
and  the  pipes  clear  themselves  at  once.  The  new  drag  has  increased  the  tw  ^ 
pumping  from  5  to  8  yards  per  minute,  averaging  2,000  yards  per  dajr  up  to  thrfn 
ent  time,  against  1,000  per  day  with  the  eld  drag.  The  new  drag  is  flanged  #ut 
18  inches  from  the  mouth,  so  when  the  mouthpiece  is  worn  out  you  can  pat  on  iiev 
one  and  save  the  expense  of  getting  a  whole  new  drag.  It  also  has  an  adjiuik>^ 
scraper,  which  I  find  works  very  nicely  on  this  bar  where  the  material  is  so  cht^^ 
able.  I  will  give  you  the  days'  works  in  March  four  days  before  the  new  drag'' 
put  on  and  four  days  after,  showing  the  increase: 


Uar.  16 
17 

18 
20 


Old  drag. 


Ou.yds. 
1,720 
1,432 
1,378 
1,788 


Mar.  22 
23 
24 
25 
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rbe  car  sprinf^  placed  in  cages  on  each  side  of  the  mhber  suction  have  proTed 
r>  sacceasfal  in  rellcTing  the  heavy  strain  that  comes  on  the  suction  at  timps, 
'irh  haift  a  tendency  to  break  the  spiral  spring  in  the  suction.  The  springs  are 
inoliett  in  diameter,  1  foot  long,  and  are  tested  to  a  strain  of  3  tons  each.  They  are 
mocted  to  the  saction  by  shackles  and  a  fi Te-«ighths-inch  chain.  The  suction  we 
vr  on  now  has  been  in  nse  three  months  and  is  as  good  as  new,  and  you  know  the 
>oble  we  had  with  suctions  before  the  springs  were  put  on,  using  four  in  less  than 
c*  months,  one  lasting  six  days. 

Ili^   cauTass  put  on  the  hips  of  the  bins  last  October  to  keep  the  sand  from  the 
11  hAs  sncceeded  in  keening  out  the  sand  far  better  than  I  anticipated,  not  one 
I  tirlo  €?oining  into  the  hall  from  the  hips  up  to  the  present  time. 
I  am,  very  respectfully,  your  obedient  servant, 

£.  O.  Patterson. 
^tr.  James  P.  Aixbn, 


COMiaUICIAI.  STATISTICS. 


riralm  amd  cleartmen  of  re$$el$  amd  eomm^eree  at  CAsWeiloa,  S,  C,  from  Januarif  2, 

1875,  to  December  SI,  189U 


ARRTTED. 


t 

\ 

r    

I. . .- 
>   

I 


Gosatwise. 


t  Now 


504 

471 
400 


.  441 
.  412 
.    410 

■  4S 

.    3T5 

.'  901 

S17 

.•K4 

.'taao 

1*410 


Tons. 


018 
340,430 
324,919 
322,527 
326, 6gl 
388,026 
300.732 
384,  AM 
277,688 
304,382 
288,477 
560.209 
066»949 
601,771 
481.718 
600.778 
680.778 
625.880 


Crew. 


11.949 

10,113 

9.885 

9,623 

10.027 

20.641 

10,3T7 

9,446 

7.629 

9.822 

9,687 


9.708 
13,677 
15.606 
14,705 


PoreigB  ports. 


No. 


44 

33 
44 

39 
38 
34 
35 
26 
21 
15 
20 
30 
34 
30 
35 
27 
28 


Tons. 


Crew. 


13.144 

11.888 

13,972 

19.935 

12,506 

12,412 

9,430 

4.807 

3.002 

3,910 

2,344 

3,714 

7.074 

7,750 

6.985 

7,205 

4,665 

6.138 


I 


335 

308 
465 
319 
327 
272 
224 
157] 
145 
97 
131 
199 
252 
216 
242 
179 
193 


Foreign  vesMls. 


Na     Tons.     Crew 


198 
224 
336 
329 
249 
191 
257 
200 
239 
214 
187 
182 
127 
127 
136 
120 
150 
87 


88,879 

101.272 

105.480 

163.368 

121.503 

110,771 

121.077 

105.647 

113, 768 

134. 076 

106,233 

114. 507 

67.257 

72,921 

87,101 

81,518 

119. 199 

69.091- 


2,401 

2.768 
2  861 
3.967 
3.292 
2.595 
3,073 
2,648 
2.958 
3,269 
2,588 
2,646 
1,607 
1,779 
1.979 
1,828 
2,383 
1,416 


Total. 


No.  '  Tone. 


740 
739 


m 


670 

703 

645 

610 

690 

5T7 

1,103 

1,084 

1.085 

496 

5& 

504 

503 


484,041 
453,609 
444.371 
506,830 
460,659 
511.209 
530,239 
495,144 
394.308 
442,368 
377,054 
668.403 
731.280 
682.442 
575.804 
689,499 
804,640 
700.109 


Crew. 


14,379 
13,216 

13,  oa 

14.045 
13.638 
13.563 
13.722 
12,318 
10.744 
13.236 
12,320 


11.903 
15.746 
18,257 
16.314 


*Of  tboae,  32  Teseek  (tonnsfre.  31,035),  with  crewe  namberiiig  608,  were  foreign. 
tOf  tlMie.  29  ToaeoU  (tonnage,  9.440),  with  crewa  nombering  546,  were  foreign. 
*(lf  tbeae,  58  reasela  (tonnage,  55.6:t3),  with  crews  numbering  1.110.  were  foreign. 


i 


/easeM  (tonnage,  55.5.13),  witn  crews  nnmbering  l.lio.  were  foreign 
Of  tbeae,  34  Teaeela  (tonnage,  39,078),  with  crews  numbering  717,  were  foreign. 
Of  theae,  31  Teaaela  (toaaage,  30,948),  with  crewa  numbering  562,  were  fordign. 

CLEARED. 


S. 

8 

*   . 

9. 

9. 

I. 

t 

%. 

8. 

6 

8. 

7. 

5; 

D. 
I. 


461 
431 
336 


.1  287 


.(  147 
.1  98 
S12 
191 


•911 
146 


278,744 

,  234.429 

172.968 

i  188. 212 

!  190,733 

.  187.569 

I  113.699 

I    48.714 

116.020 

99,668 

543,259 

610,646 

580.468 

368,596 

12,863 

31,197 

29.752 


67 

24,679 

666 

60 

23.598 

646 

35 

22.767 

423 

45 

24,397 

479 

34 

11,283 

292 

45 

23,210 

481 

32 

9,239 

355 

40 

7,375 

373 

27 

4,560 

181 

31 

7,845 

217 

24 

6,217 

164 

25 

5,469 

165 

28 

5.837 

189 

30 

5,848 

211 

25 

5,080 

174 

41 

10, 161 

318 

32 

6,887 

216 

28 

5,760 

197 

211 

230 ; 

250  I 

398  ' 

278  ' 

246 

278 

263 

299 

276 

204 

201  I 

173 

144 

163 

166 

164 

111 


94,595 
103.276 
108,446 
149.975 
149. 062 
155,768 
153,796 
158,250 
154,653 
161.588 
119,602 
126,943 
115,218 

96,146 
112,037 
126. 078 
143.398 

89,390 


I  2  527        729  I 


2  527 
2812 
2,910 
3.591 
3,643 
3,375 
3,464 
3,584 
3,815 
3,727 
2836 
2,875 
2,546 
2,105 
2,496 
2,676 
2809 
1,798 


729 
721 
620 
509 
599 
587 
578 
450 
424 
619 
419 
1,116 
1.089 
1,085 
236 
228 
366 
166 


447, 
405, 
365. 

i  347. 

I  348. 

i  869. 
350, 

'  379. 
207. 

:  285. 
224. 
675, 
731, 
682. 
155. 

•  149. 

I  171, 
124, 


640 
618 
662 
360 
546 
711 
604 
324 
927 
453 
467 
671 
701 
462 
713 
102 
482 
902 


13.913 

12453 

11,052 

14.045 

10.203 

10.204 

9.661 

7,546 

6.014 

8.499 

8,047 


3,467 
3,286 
3.461 
2,660 


•Of  theee,  7  TOMela  (tonnage,  4.295).  with  crews  numbering  62.  were  foreign. 
f  Of  tbeae.  4  Teasels  (tonnage,  2,960).  with  crews  nnmbering  47.  were  foreign. 
^Of  these,  7  Teasels  (tonnage,  6.180),  with  crews  numbering  135.  were  foreign. 
40f  these,  18  vessels  (tonnage.  16,3:)2),  with  crews  nnmbenng  303.  were  foreign. 
I  Of  these,  13  Teasels  (tonnage,  15,068),  with  crews  numbering  261,  were  forei^ 
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AnivaU  and  clearances  of  vessels  and  commerce  at  Charleston,  S,  C,  from  January 

1875 f  to  December  31,  189t — Contiuaed. 

COMMERCE. 


Year. 


1675 
1876 
1877 
1878 
1879 
1880 
1881 
1882 
1883 
1884 
1885 
1886 
1887 
1888 
1889 
1890 
1891 
1892 


Value  Value 

of  exporta.  .  of  importa. , 


$19,655,966 
18.»88,]52 
16,917,492 
21,167,575 
18,693,128 
24,939,259 
21.927,269 
19. 907. 099 
20, 144, 365 
20, 833. 424 
15, 157, 889 
17.410,000 
15, 288. 316 
13,006.578 
16,080,255 
15,204.771 
21.906,076 
11,460,681 


1680,343 
455,568 
161,237 
184,127 
127,981 
248.158 
723,049 
459,970 
467.648 
503,504 
688,191 
635.000 
484,063 
625,770 
664,696 
836,626 
1,204,588 
868,026 


9».654 

0,16t 
46,81' 

46,45: 

».06< 

45.% 

48.70 

36, 6i 

32.71 

24,  JT 

S0,8I( 

16.  Ti 

la/i 

24.^< 
15,4:: 


T.  B.  Johnston, 
CoUeck 


LETTER  OF  MR.  E.   WILUS. 

Cha  rleston,  S.  C,  May  Sly  IS. 
City  of  Charleston. — ^Tbe  business  during  the  past  year  has,  in  manj  braii'ta. 
shown  great  activity  and  some  decided  improvement  in  volume  which  is  not  hll; 
to  desert  us  another  season,  as  the  advantages  of  the  city  for  promptly  handliu^)^ 
cotton,  truck,  farm  produce,  lumber,  cross  ties,  the  very  heavy  grocery  basinotf,n4 
immense  fertilizer  and  phosphate  industry  is  so  noticeably  improved  for  ecoanv 
and  dispatch,  as  our  water  front  now  glitters  with  the  Very  best  characteuf 
wharves,  railroad  storehouses,  which  have  long  been  needed  and  now  so  athtfo* 

feously  used  lor  the  largely  increasing  truck-cotton  business  requiring  q^^ 
andling  and  prompt  delivery  by  railroads  north  and  west. 

The  East  Shore  Terminal  Company  has  developed  into  a  necessity,  for  we  nH 
not  hold  our  business  without  it.  It  enables  the  early  veget4fcbles  to  be  recci^nn 
the  morning  and  shipped  same  day.  The  £ast  Shore  Terminal  Company  ifl(4<>f 
the  greatest  factors  in  Charleston's  advancement.  This  company  not  only  o^vrtsf^^ 
operates  the  Union  and  Commercial  cotton  compresses,  but  has  a  line  of  rai!<^y 
connecting  with  all  the  railroads  running  into  Charleston,  extending  alon:'h^l 
water  front  and  onto  many  of  the  piers  and  storage-houses  along  the  same.  Cv»i> 
lumber,  etc.,  loaded  in  the  country,  is  now  discharged  on  the  pier  within  resii'^^ 
the  ship's  tackle,  and  from  the  car  it  was  originally  loaded  into,  thua  avoidin^'^^ 
oldpractice  of  draying  through  the  streets. 

Tie  West  Shore  TerminaL — Tnis  important  feeder  of  the  South  Carolina  Railroti* 
located  on  the  Ashley  River,  and  is  the  pioneer  enterprise  in  the  great  race  for^^ 
connection  between  the  railro.ids  and  the  shipping  in  this  port.  ThedocU" 
commodious  and  secure,  this  point  in  the  city's  water  fi*ont  being  perfectlrfo* 
tected  by  the  high  hills  of  the  Accabee  on  the  northeast  and  the  forests  i'**^ 
Andrews  on  the  southwest.  This  anchorage  was  selected  by  the  original  settl'^tJi 
South  Carolina  where  the  old  Charlestowu  waa  laid  out  on  account  of  its  sect^ 
and  vessels  now  seek  its  protection  in  stress  of  weather.  The  principal  bo^ 
conducted  at  this  point  consists  largely  of  fertilizers,  rook,  lumber,  and  bsI^™ 
latter  article  being  handled  here  in  vast  quantities. 
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JSxpari  trade  of  CkarUtton  fr<m  January  1,  289iS,  to  December  31, 189g. 


Tf  land  cotton 

>«•  laland  cotton basa.. 

iitcr busbds.. 

lrf«m barrels.. 

Larpentine cafiks.. 

i^wpbAte  roek.  cmde tons.. 

I^MbhatA  rock,  gnrand do... 

I-Wtiiiaom sacks.. 

lumber,  ahiaglea,  timber,  cross-ties feet.. 

( 'MtuD  goods,  domestic,  and  yams bales.. 

i  >tcan  seed,  meal,  and  cake tons.. 

Ivaotin casks.. 

\  'eieetAblaa  and  frait orates . . 

Strmwbttniea • quarts.. 

I'otaUwa barrels.. 

Afdoon carloads.. 

1 


r 


Number. 


Tons. 


612,000 

11,500 

867,000 

150,000 

28,000 

855,000 

4,000 

2,220,000 

60,000,000 

80,000 

2,800 

14,000 

175,000 

660,000 

100,000 

1,001 


128,000 

1,600 

18.000 

30,000 

4,500 

355,000 

4.000 

220,000 

1,  »M),  000 

20.000 

2,800 

12,000 

8,000 

650 

9.000 

36.000 

80,000 


Value. 


$20,000,000 

1,000,000 

800,000 

300.000 

400,000 

1,800,000 

30,000 

8,600,000 

760,000 

4,500,000 

55,000 

125,000 

350,000 

65,000 

600,000 

160,000 

125,000 


Total. 


2,129,550 


34,520,000 


Impwtefrom  January  /,  1892,  to  December  SI,  1S92. 


pounds. 

'lour uarrels. 

*«im bushels. 

EI«y bales. 

[>aa«a bushels. 

[  >  list  and  HMsl barrels  ■ 

MiKsr do... 


oiassss do 

H«lt sacks.. 

•  >ttoD  ba^ginx.  Sea  Island yards .  ■ 

(.Ti>itoBbaggiDK  and  burlaps do — 

^ute  bntis,  8,788, ?71  pounds bales.. 

andothsroUa barrels.. 

!•«» tons.. 

iffart number.. 

'obnieeo pounds.. 

I  *Aprr.  stationery,  etc 

<  i  roccriea  and  dry  goods 

Ifnrdiraie 

li«Mvtsaad  shoes 

.<*rix-fcsfy 

'  1  >rugs  and  medirines 

i^ton^.  granite,  rubble,  marble,  brown  stone tons . . 

i  ^  nrblng  and  paring 

Kainit 

S  iilphnr  brimstone 

Nitraapof  soda,  manure,  aalt 

.Muriate  of  potash 

'Pyritw 

I .  ime  and  eement,  bricks 


Number. 


60,000,000 

175,000 

800,000 

60,000 

270.000 

110,000 

90,000 

7,500 

40,000 

40.000 

6,000,000 

20,920 

8,000 

38,000 

12,000,000) 

1, 600, 000< 

1,800 

115,000 

72,000 

13,500 

7,000 

3,600 


r 


FertUiicn  . 
Total. 


Tons. 


30,000 

18,000 

26,000 

5.500 

3,600 

10,000 

15,  (KM) 

1,250 

10,000 

45 

9,500 

4,460 

1,500 

38,000 

2,200 

1,800 

115,000 

72,000 

13.500 

7,000 

3,600 

101,544 

3,500 

6,905 

8,990 

50 

1,595 

11.865 

13,000 

30,000 

418 


Value. 


} 

I 

I 

f 


535,404 


$4,500,000 

900,000 

490,000 

75.000 

115.000 

300,000 

1,200,000 

150,000 

25,000 

7,600 

650,000 

176, 972 

80,000 

130,000 

800,000 

380,000 

24,000,000 

2,500,000 

1,300,000 

300.000 

800,000 

273,260 


275,284 


33,000 

13, 000. 000 

4.180 

52, 465, 196 


Tonnage  in  1892. 


Barks 
Brigs 

TMal 


Foreign. 

Domestic. 

Total. 

71 

57 

11 

3 

299  i 

2    

15  1 

403  i 

142 

719 

861 
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M  zz; 

IMPROVEMENT  OF  ASHLEY  RIVER,  SOUTH  CAROLINA. 
REFEBENCS  TO  PAST  REPORTS. 

For  prelimmary  examination  see  Appendix  S  8,  Annual  Beport  fo: 
1873. 

ORIGINAL  CONDITION. 

The  river  was  obstrficted  by  two  sboals,  with  not  over  9  feet  of  wate 
on  them. 

PLAN  OF  IMPROVEMENT. 

A  depth  of  firom  10  to  11  feet  was  to  be  secured  by  dredginj^. 

WORK  PRIOR  TO  JUNE  30,  1892. 

Twenty-two  thousand  one  hundred  and  twenty-four  cubic  yards  i' 
material  had  been  removed,  and  the  desired  depth  had  been  obtains 
and  maintained.  Dividing  the  total  expenditures  for  all  piu'poses  i 
Jui>e  30, 1892,  by  the  above  number  of  cubic  yards  dredged,  shows  tb 
cost  to  have  been  21  cents  per  cubic  yard*  All  dredging  was  done  b 
contract. 

WORK  OF  PAST  YEAR. 

Advantage  was  taken  of  a  favorable  opportunity  to  get  some  dred* 
ing  done  very  cheaply,  and  4,001  cubic  yards  were  removed  from  Co* 
Head  Shoal,  which  had  not  retained  the  full  depth  required.  Th) 
practically  exhausted  the  funds  available  for  this  stream.  The  ba 
ance  on  hand  July  1, 1893,  $2.81,  is  held  to  pay  for  telegrams  whic 
liave  been  sent  by  the  Western  Union  Telegraph  Company,  for  whic 
they  refuse  to  accept  the  price  allowed  by  the  Postmaster-GeueraL 

REMARKS. 

No  new  transportation  lines  have  been  established  on  this  river  da* 
ing  the  year.    The  improved  reaches  are  in  satisfactory  condition. 

Appended  to  this  report  is  a  statement  prepared  by  Mr.  E.  Willis,  i 
Charleston,  giving  the  required  freight  statistics.  During  the  yei 
the  freight  passing  over  this  stream  has  aggregated  465,000  tons. 

This  river  is  tributary  to  the  collection  district  of  Charleston,  S.  C.  Charlettt 
is  its  port  of  entry.  Amount  of  duties  coUeoted  in  the  calendar  year  of  ltd 
$15,494.24, 

For  this  improvement  the  following  appropriations  have  been  madi 

By  act  of  Congress  approved — 

June  14, 1880 $!,{• 

March  3, 1881 1,54 

Julys,  1884 2.'» 

August  5, 1886 lj» 

Total 5,5» 

Total  expenditures  to  June  30, 1893,  $5,497.19. 

Money  statement. 

July  1, 1892,  halance  unexpended $S26.> 

J  une  30,  1893,  amount  expended  during  fiscal  year 823.5 

July  1, 1893,  balance  unexpended •  2.fi 

July  1,1893,  outstanding  liabilities 'It 
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bspobt  of  mr.  james  f.  ▲luem,  a8si8ta17t  engineer. 

United  States  Engineer  Office, 

Charlestonf  8,  C,  June  SO,  189S. 

Captain:  I  bave  the  honor  to  submit  the  following  annual  report  for  Ashley 
Kiver,  South  Carolina: 

ExaminAtiona  of  the  two  shoals  upon  which  work  had  been  done  were  made  on  July 
1 1, 1892.  Theae  showed  a  good  channel  nearly  12  feet  deep  at  low  water  through  the 
*^tooo  8hoal  about  6  miles  from  Charleston,  but  there  was  only  about  9  feet  at  low 
wTater  in  the  channel  through  the  shoal  near  the  old  Wando  Works,  about  9  miles 
irom  Charleston.  The  former  had  been  dredged  in  1886,  and  the  latter  in  1882,  to  12 
t«pt  and  11  feet  respectively. 

A  balance  of  about  $800  remained  from  the  appropriation  made  in  August,  1886, 
kvbich  had  been  kept  by  you  from  year  to  year^  as  there  was  no  urgent  demand  for 
1  red^iug  and  because  the  sum  was  too  small  to  enable  you  to  do  much  at  either  place. 

In  October,  1892,  one  of  the  dredges  belonging  to  Bir.  P.  Sanford  Ross,  of  Jersey 
ity,  K.  J.,  passed  through  Charleston  and  was  employed  by  you  at  a  very  reason- 
able rate  to  dredge  upon  the  upper  shoal,  commonly  known  as  ''Cowhead  Shoal,''  to 
he  extent  that  the  funds  ayallable  woula  allow.     From  October  11  to  14  this  dredge 
*t*moTed  4,001  cubic  yards  of  sand  and  mud,  making  a  single  cut  through  the  shoal 
kliont  45  feet  wide  and  900  feet  long. 

On  May  23  I  examined  this  shoal  by  sounding  and  found  a  narrow  channel  of  about 
10  feet  depth  at  low  water. 

Further  dredging  will  undoubtedly  be  necessary  at  this  place  if  it  is  contemplated 
:<>  maintain  a  depth  of  10  feet  at  low  water,  or  to  secure  11  feet,  as  was  done  at  the 
jme  it  was  originally  dredged. 

Vary  respectfully,  your  obedient  servant^ 

James  P.  Allen, 
AB$i9iant  Engineer, 

Capt.  Frederic  V.  Abbot, 

of  ISngiHeerB,  U,  S.  A. 


OOMMRRCIAL  STATISTICS. 
LBTTBR  OF  MR.  X.  WILLIS. 

Charleston,  8.  C,  Mag  SI,  180S. 

This  stream  shows  the  greatest  activity  of  any  in  our  State,  being  short  and  both 
iUXen  baring  phosphate  mines  and  fertilizer  companies  on  its  banks  almost  its  length, 
knd  here  is  where  we  are  getting  our  increased  business  from.  The  new  companies 
but  up  to  make  eommercial  manures,  and  these  using  pyrites  instead  of  sulphur. 
greatly  inereasing  tonnage  over  this  river.  Vast  sums  of  money  have  been  expendea 
pu tiding  new  works,  and  some  very  expensive  improvements  been  made  to  existing 

KmpanTes,  and  this  is  likely  to  occur  once  during  each  year,  and  give  employment 
many  people,  and  requires  considerable  sums  of  money  each  year  to  make  them. 


Camwweidl  $tati$Uo$,  Ashleg  River,  South  Carolina, 


PkMplAta  rock. 


I 


1IUW. 
|tW0. 

1880. 
1K!II. 
1S»3. 


Value. 


'   SO.O0O 

,  aMCooo 


no.  000 


I 


#1.045,000 
1,200.000 
1,000,000 
2,100.000 
1.600,000 


Salphar,  kainit,      i  Timber,  lamber, 
blood,  potash,  cotton-    ahlnj^les,    crooe- 


■eed  meal,  pyrites 
taukage,  etc. 


Tone. 


50,227 

08,800 

125,000 


Valoe. 


ties,  hoop  poles, 
etc. 


$750,000 

800,000 

000.000 

1,010.000 

1,250,000 


Tons. 


I 


10,000 
12,500 
20,000 


Valoe. 


$30,000 
35,000 
40,000 
50,000 

125,000 


Mlacellaneotu. 


Tons.        Value. 


5,000 

4,500 

10,000 


$25,000 
30,000 
40.000 
30,000 
50,000 


Total 
valae. 


$1,850,000 
2,006,000 
2,580,000 
3,100,000 
3,025,000 
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M  12. 

IMPROVEMENT  OF  WAPPOO  CUT,  SOUTH  CAROLINA. 
REFERENCE  TO  PAST  REPORTS. 

For  original  project,  see  p.  1073,  annual  report  for  1881.    For  moil 
ified  project,  see  p.  119G,  annual  report  for  1889. 

ORIGINAL  CONDITION. 

Wappoo  Out  was  a  narrow,  crooked  tidal  stream,  with  but  littl 
depth,  connecting  Ashley  and  Stono  rivers. 

PLAN  OP  IMPROYEMENT. 

The  project  provides  for  securing  a  su£Qciently  straight  and  continv 
ous  channel  60  feet  wide  between  low- water  lines  and  6  feet  deep  i 
low  water  from  Ashley  to. Stono  rivers.  The  bulk  of  the  work  is  dred; 
ing.  To  maintain  the  channel  two  training  walls  at  Stono  entrant 
and  three  closing  dams  are  to  be  made  and  some  bank  protection  doxi- 
The  estimated  cost  is  $88,000. 

WORK  PRIOR  TO  JUNE  30,  1892. 

One  hundred  and  seventy  thousand  seven  hundred  and  nino  ciil 
yards  of  dredging  had  been  done.  A  number  of  snags,  stuuix>8,  ai. 
overhanging  trees  had  been  removed,  and  a  bulkhead  had  been  bui 
across  the  mouth  of  Pompey  Cut.  The  south  side  of  Elliott  Cut  ha 
been  revetted  with  stone  for  a  length  of  1,300  feet,  at  a  cost  of  $3,1<H 
or  $2.38  per  running  foot.  Dividing  the  balance  of  the  total  expenc 
tures  for  all  purposes  to  June  30, 1892,  by  the  above  number  of  eul^ 
yards  excavated,  shows  tliat  the  average  cost  per  cubic  yard  for  dred; 
ing  has  been  22  cents.     All  "work  has  been  done  by  contract. 

WORK  OF  PAST  YEAR. 

A  brush  and  sfx>ne  dam  220  feet  long  was  built  to  close  the  old  ron> 
just  east  of  Elliott  Gut.  Eight  hundred  feet  of  the  north  bank  •:' 
Elliott  Cut  was  revetted  with  stone,  and  460  feet  more  were  protecto 
at  the  foot  of  the  slope.  Considerable  dredging  was  done  at  two  poin) 
where  insufficient  depths  existed. 

REMARKS. 

"So  new  transportation  line  has  been  established  through  this  r" 
during  the  year.  During  the  year  the  freight  passing  over  this  streas 
has  aggregated  141,000  tons. 

The  balance  of  $2,715.72  on  hand  July  1, 1893,  will  be  held  in  hand  t» 
maintain  the  present  channel  by  dredging  at  any  x>oint  that  may  le 
come  shoal. 

This  work  is  in  the  collection  district  of  Charleston,  S.  C,  which  is  the  port  d 
entry.    Amoont  of  duties  collected  in  the  csJendor  year  of  1892,  $15,494.24. 
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The  following  appropriations  have  been  made  for  this  improvement: 

by  ftct  of  Congrew — 

Approved  March  3,  1881 $10,000 

Paaeod  Auffost  2, 1882 10,000 

Approved  July  5,  1884 3,000 

Approved  Angost  5, 1886 5,000 

Of  AnguBtll,  1888 5,000 

Approved  September  19,  18U) : 10, 000 

Approved  July  13,  1892 10,000 

TotiJ 53,000 

Total  expenditures  to  June  30, 1803,  $50,284.28. 

Money  statement 

.laly  1, 1892,  balance  anexpeodod $2,583.23 

Amoniit  appropriated  by  acl  approved  July  13, 1892 10,000.00 

12, 583. 23 
JnnedOy  188S,  Mnoant  expended  during  fiscal  year 9,867.51 

July  1, 1893^  balance  unexpended 2,715.72 

{Arnoont  (estimated)  required  for  completion  of  existing  project 35, 000. 00 
Amount  tnat  can  be  profitably  expended  in  fiscal  year  ending  J  une  30, 1895    35, 000. 00 
Submitted  In  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 


ihatrmd  9fprcpo9dU  for  dredging  in  Wappoo  Cat,  South  Carolinay  received  and  opened  at 
J^o'eioek  aooa  of  'Setptew^ber  9, 1892,  bg  Frederic   V,  Abbot,  Captain,  Coipe  of  Engi- 


No. 


ITamo  of  bidder. 


I 

1  '  SaraBnah  Dredging  Co 

2  P.SaafordBoM 

2  do 

8    Tkonao  Tomig 


Amount  of  j  Price  per 
material.  I  cubic  yd. 


OuJbie  yd». 
30.000 
30,000 
30,000 
30,000 


TotaL 


$9,000 
8,280 
6,000 
6,000 


*Thia  price  if  paragraph  36,  aeoUona  1  and  2,  doea  not  apply. 
Contract  (dated  September  16, 1892)  awarded  to  Thomas  Young. 

Abstract  of  propoeaUfor  revetiment,  etc.,  at  Wappoo  Cut,  South  Carolina,  received  and 
opened  eU  12  ifeloek  noon  of  September  9, 1892,  bg  Frederic  V.  Abbot,  Captain,  Corpe  of 
tngiwetn. 


Vame  of  bidder. 

Stone  on  bank. 

Stone  in  dam. 

Mattreaa  in  place. 

Na 

Cubic 
yards. 

Per  cable 
yard. 

Cubic 
yards. 

Per  cubic 
yard. 

Square 
yarcU. 

Fersq. 
yard. 

Total. 

1 

I^MHIIAII  T^OOD^  ........... 

1,300 

$3.10 

600 

$3.10 

700 

$1.10 

$6,660 

Contract  (dated  September  18, 1892)  awarded  to  Thomas  Young. 
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report  or  mr.  jamkb  p.  allkn,  assistant  snginsbk. 

United  Statks  Enginkbr  Ofpick, 

Charleston,  S.  C,  June  SO,  lSt>S, 

Captain  :  I  haye  tlie  honor  to  sabmit  the  folio  wing  annaal  report  for  Wappoo  Cut, 
South  Carolina: 

Two  contracts  dated  September  16,  1892,  were  awarded  to  Mr.  Thomas  Yonng,  of 
Charleston,  S.  C— one  for  building  a  brush  and  stone  dam  nud  revettinj;  the  liauks 
of  Flliott  Cut  with  stone,  and  the  other  for  dredging  at  such  poiuts  as  might  be  re- 
quired. 

The  work  on  the  dam  was  begun  on  October  4, 1892.  It  is  220  feet  long  and  rlos€i9 
the  old  route  just  east  of  Elliott  Cat.  The  purpose  of  this  dam  is  to  force  all  of  the 
water  through  the  Marsh  Cut  of  1891  to  prevent,  if  possible,  the  formation  of  shoals 
at  its  ends.  The  foundation  is  of  mattresses  of  brush,  held  between  fhuncs  of 
scantling  and  3  feet  thick  before  receiving  the  load  of  stone.  The  stone  was  placed 
upon  these  mattresses  in  a  pile  of  approximately  triangular  cross  section.  The  top 
of  the  dam  is  about  at  high  water  level. 

Eight  hundred  feet  of  the  bank  on  the  north  side  of  Elliott  Cut  was  eraded  and 
revetted  with  stone,  and  460  feet  more  had  the  foot  of  the  bank  proti'icted  by  a  lon- 
gitudinal stone  pile.  On  the  sonth  side  the  old  revetment  was  reeuforced  for  about 
200  feet. 

Dredging  was  begun  October  21, 1892,  at  the  west  end  of  the  Marsh  Cut  of  \9^ 
Thirteen  hundred  and  ninety-seven  cubic  yards  were  takeu  out  in  this  Ticinity  am 
dumped  in  Devils  Elbow,  which  is  comparatively  deep  and  is  now  but  little  used 
The  Marsh  Cut  of  1891  was  widened  by  dredging,  aloj^g  its  north  bank  and  somi 
material  was  removed  from  its  entrances.  Eleven  thoasand  sixhnndred  and  eielity 
six  cubic  yards  were  taken  out  in  this  vicinity  and  dumped  partially  in  Stoo' 
River,  about  one- third  of  a  mile  south  of  Elliott  Cut,  and  the  balance  as  near  as  it 
could  be  gotten  to  the  dam,  which  had  been  previously  built,  and  on  both  sides  of  it 

Mr.  Young's  contract  for  dredging  was  closed  at  the  time  specified,  bat  hia  coo- 
tract  for  stone  work  was  extended  one  month. 

An  examination  of  the  improved  portion  of  this  creek  was  made  by  8onndiii<? 
taken  April  21,  1893.  Just  west  of  the  Marsh  Cut  of  1891  there  is  a  shoal  with  .v 
feet  on  it  at  low  water.  With  this  exception  there  is  not  less  than  6  feet  in  tk< 
channel.  A  previous  survey  showed  one  small  lump  at  the  east  end  of  the  Mai^I 
Cut  of  1891,  which  may  still  exist  and  have  been  xtassed  over  in  the  last  examiiii 
tion.    It  is  small :  there  is  deep  water  all  around  it,  and  it  causes  no  trouble. 

December  16,  1892,  a  survey  with  located  soundings  was  made  of  t^e  shoal  at  th* 
Ashley  mouth  of  Wappoo  Cut.  This  showed  a  6-foot  channel  through  the  sboi 
about  ^  feet  wide  at  the  narrowest  point. 

The  work  was  inspected  by  Mr.  K.  T.  Crawford,  assisted  by  Mr.  R.  I.  H»iw<fii 
These  gentlemen  both  deserve  credit  for  their  faithful  and  judicions  supervitiiou  o: 
the  work. 

Very  respectfully,  your  obedient  servant, 

jAxnes  P.  AiXBN, 
AB9i9tani  Engineer, 

Capt.  Frrdkric  V.  Abbot, 

Corps  oj  Entfineers,  U.  8.  A. 


COMMERCIAL  STATISTICS. 
letter  OF  MR.   E.  WILLIS. 

Tliis  greatly  improved  inland  route  to  the  Sea  Islands,  Beaufort,  Savannali,  an<- 
Florida  now  allows  vessels  to  go  in  and  out  with  about  same  regularity  of  any  of  oc; 
tide  streams,  and  now  even  a  pleasant  route  for  the  pleasure  yachta,  and  no  toMagf 
dreaded  by  flatboats  or  sail  craft,  or  tugs  having  in  tow  loaded  lighters,  for  the  watW 
is  there. 
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Comwiereinl  ataUaHe$f  Wappoo  Cut,  South  Carolina. 


Artkles. 


Pbo«phat«  roek 

•MA  t^lpfYil  frottOW ..................... 

lt»C« 

T^C«t«blM 

r«rtUia«ni 

Lamber 

Shinct— ,  crow-tlM.  and  other  Article*. 


— tons. 

....bafce.. 

.boshele.. 

..cntes.. 

....tona.. 

.....feet.. 


1888. 


Quantity.       Yalae 


00,000 

0.000 

150.000 

120,000 

2«(J00 

20.000,000 


$300,000 
300,000 
150,000 
240,000 
80.000 
160.000 


Total 


1, 240, 000 


1889. 


Qnantity. 


70,000 

10,000 

250,000 

80.000 

2,500 

22,500,000 


Yalne. 


$475,000 
750.000 
262,500 
125,000 

40,000 
190,000 

25.000 


1,867,500 


Articles. 


Pbospliate  rock 

Sua  iuand  cotton 

Rice 

VryeUblea 

V*Ttilianrs 

Lamhrr 

sUiinclea,  croea-tiea,  and  otber  artldea. 


—  tons. 
— bass., 
.bash^.. 
..cratoe.. 
....tons.. 
feet. 


1891. 


Quantity. 


75,000 

12,000 

240,000 

90.000 

1.400 

25.000,000 


Total 


Yalae. 


$525,000 
800,000 
250.000 
160,000 

21,000 
200,000 

20,000 


1,976,000 


1882. 


Qnantity. 


65,000 

10,000 

400,000 

95.000 

3.000 

30,000,000 

50.000 


Value. 


$300,000 
850.000 
300,000 
200,000 

37,500 
275.000 

35.000 


1.997,500 


M   13. 

mPROYEMENT  OF  EDI8T0  RIVER,  SOUTH  CAROLINA 
REFERENCE  TO  PAST  REPORTS. 

For prelimiDary examinations,  seep.  1140,  Annual Beport  for  1881. 
For  modified  project,  see  p.  1168,  Annaal  Beport  for  1889. 

ORIGINAL  CONDITION. 

The  river  was  choked  with  snags  and  had  many  half-formed  natural 
cut-oiEk 

PLAN  OF  IMPROVEMENT. 

The  project  provides  for  snagging,  etc.,  to  giYC  easy  navigation  for 
rafts  and  flatboats  from  Guignards  Landing  to  the  mouth  of  the  river, 
a  distance  of  about  260  miles,  at  an  estimated  cost  of  933,385. 

WORK  PRIOR  TO  JUNE  30,  1892. 

The  river  had  been  snagged  between  points  227  miles  and  no  miles 
above  the  mouth,  33,407  logs,  snags,  and  overhanging  trees,  etc.,  having 
been  removed  from  the  channel  and  banks.  Numerous  outlets  into  the 
swamps  had  been  closed,  and  one  large  natural  cut-off  had  been  opened 
and  made  the  main  channel  of  the  river. 

The  river  and  harbor  act  of  September  19, 1890,  in  providing  for  this 
improvement,  contains  a  requirement  that  the  money  appropriated 
should  be  spent  in  equal  x)ortions  in  the  North  and  South  forks.  In 
accordance  therewith  work  under  this  appropriation  was  commenced 
near  Orangeburg,  on  the  North  Fork,  and  at  New  Bridge,  on  the  South 
Fork,  and  no  work  was  done  on  the  main  river  below  the  "  forks.''  The 
original  project  did  not  provide  for  any  work  on  the  North  Fork  of  the 
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Edisto  Eiver,  and,  therefore,  the  92,500  provided  for  such  work  shouU 
noc  be  charged  against  the  original  estimated  cost  of  this  iinproveineDt 
The  North  Fork  was  roughly  cleared  for  raft  navigation  for  width  o 
CO  feet  and  depth  of  1 8  inches  at  low  water  between  Orangeburg  Brid;r( 
and  8  miles  below.  Dividing  the  total  expenditures  to  June  30j  ISDJ 
for  all  purposes  by  the  above  number  of  obstructions  removed  show; 
the  average  cost  to  have  been  77  cents  for  each  obstruction. 

WORK  OF  PAST  TEAR. 

The  whole  length  of  river  covered  by  the  project  was  worked  ove 
during  the  year  and  is  now  in  thoroughly  good  condition  for  raft  navi 
gatiou.  Practically  the  whole  estimated  cost  has  been  expended  am 
the  desired  improvement  has  been  yery  satisfactorily  attained. 

Infractions  of  section  6,  river  and  harbor  act,  September  19, 1$9< 
and  of  section  3,  river  and  harbor  act  of  July  13, 1892,  were  reporU* 
to  the  United  States  district  attorney.    His  letter  reporting  action 
hereto  appended. 

The  average  cost  of  removing  obstructions  was  about  57  cents  eac 

For  details  of  work  done  and  commercial  statistics  reference  is  inao 
to  the  report  of  my  assistant  engineer,  Mr.  James  P.  Allen,  who  hi 
shown  his  usual  zeal  and  ability. 

REMARKS. 

The  act  of  July  13, 1892,  completes  the  estimated  cost  of  this  impror 
ment,  and  the  project  has  been  satisfactorily  completed,  and  in  additia 
the  North  Fork  has  been  cleared  up  to  Orangeburg.  To  maintain  & 
improvement  small  appropriations  at  intervals  will  be  needed.  > 
funds  are  needed  for  next  year. 

No  new  transportation  lines  have  been  established  on  this  river  da 
ing  the  year.  The  balance  of  $449.15  on  hand  July  1, 1893,  will  be  he. 
in  hand  for  maintenance. 

During  the  year  the  freight  passing  over  this  stream  has  aggregate 
129,125  tons. 

This  river  is  tributary  to  the  collection  district  of  Charleston.  S.  C.  Charlesti 
on  the  north  and  Beaufort  on  the  south  are  the  nearest  ports  of  entry.  Dutie.'i  * 
imports  collected  in  the  calendar  year  1892  at  the  custom-house  at  Charleston 
$15,494.24  ;  at  Beaufort,  $0.00. 

For  this  improvement  the  following  appropriations  have  been  mads 

By  act  of  Congress — 

.    Passed  August  2,  1882 $8,* 

Approved  July  5,  1884 5/* 

Approved  August  5, 1886 3.^ 

Of  August  11,  1888 5.««» 

Approved  September  19,  1890 5,<* 

Approved  July  13,  1892 7> 

Total 3a> 

Total  expenditures,  including  June  30,  1893,  $32,935.85. 

For  table  of  commercial  statistics  furnished  by  the  collector  of  Gharltf^ 
ton,  8.  C,  see  this  year's  annual  report  for  Charleston  Harbor.  Ff 
table  of  commercial  statistics  furnished  by  the  collector  of  BeaufoT* 
9f  C;  see  this  year's  annual  report  for  Salkahatchie  Biver, 
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Money  statement. 

Jaly  1»  1892,  balance  tmezpenfled $172.26 

\m4>unt  appropriated  by  act  appruveil  J nly  13,  1892 7, 385. 00 

7, 557. 26 

Jime90, 1893,  amount  expended  during  fiscal  year 7>108. 11 

July  1,  1893y  balance  unexpended 449.15 


bspobt  of  mr.  james  p.  allkk.  adsistant  knginbp.r. 

United  States  Engineer  Office, 

CharleBioVy  S,  C,  Jvne  SO,  189S, 

Captain:  I  have  the  honor  to  submit  the  fMlo wing  annual  report  forEdisto 
itiver,  South  Carolina. 

No  work  was  done  until  October,  1892,  with  the  funds  appropriated  by  act  ap- 
l>roved  July  13,  1$J2,  in  order  to  avoid  the  season  when  fevers  are  prevalent,  and 
21  1m>  to  secure  the  lower  sta^^es  of  the  river.  The  previous  work  on  this  river  had  all 
l>e«*u  done  without  the  aid  of  hoisters  and  the  men  lived  in  encampment  upon  the 
Ytaiiks.  It  was  thought  that  it  would  prove  more  economical  to  build  two  hoisters 
nnil  two  other  scows,  one  of  each  to  be  used  by  the  two  working  parties.  Prepara- 
t  i«infl  were  made  for  building  these  in  October,  1892,  and  they  were  completed  in 
N<»vember.  They  were  built  by  Mr.  J.  D.  Ackerman,  one  of  our  overseers,  near  the 
liif^liest  point  upstream  of  the  stretch  of  river  which  it  was  proposed  to  go  over. 
Karb  of  the  hoisters  had  a  simple  ^'A''  frame  and  winch  for  heavy  lifting  in  channel 
work»  with  a  shelter  for  some  of  the  men,  while  the  other  scows  were  adapted  to 
lighter  work  In  the  channel  and  for  the  banks,  with  a  shelter  sufficient  for  tlie  bal- 
nu<-e  of  the  working  party. 

The  stretch  to  be  worked  over  was  divided  between  two  working  parties,  one  to 
«*1ear  from  Guignard  Lauding  to  the  South  Carolina  Railway  Hridge,  and  the  otlior 
iY<»iti  this  bridge  to  Jacksonboro.  Most  of  this  had  been  worked  over.  A  stretch 
of  about  30  miles  from  Guignard  Landing  to  Holmans  Brid<re  had  never  been 
olfaivd.  This  was  inspected  by  me  in  company  with  yourself  in  November,  1892.  It 
3> roved  to  be  very  narrow,  badly  obstructed,  and  in  it  there  were  several  sucks 
'%%  liich  it  was  necessanr  to  open.  The  upper  party  was  in  charge  of  Mr.  B,  G.  Willis 
Aiid  the  lower  of  Mr.  J.  D.  Ackerman.  Mr.  Ackommn  dropped  his  scows  down  the 
river  to  his  place  of  beginning  (the  South  Carolina  Railway  Bridge).  Mr.  Willis 
l>e>:an  near  where  his  were  built.  Mr.  Ackermin  was  directed  in  passing  the  mouth 
oi  the  North  Fork  to  do  sufficient  work  in  this  fork  to  exhaust  a  small  balance  of  the 
appropriation  made  in  1890.  He  cut  54  trees  and  8^  cords  of  brush  from  the  banks 
ttiHl  removed  from  the  channel  31  logs,  9  stumps,  17  large  snags,  and  1|  cords  of 
i«ninll  snags,  covering  1  mile  of  this  North  Fork  and  cutting  to  a  depth  of  18 
inches  and  width  of  60  feet.  The  total  number  of  obstructions  removed  was  121  and 
the  cost  about  60  cents  each. 

I'he  work  this  season  has  extended  over  nearly  the  whole  of  the  portion  of  river 
under  improvement,  equivalent  to  about  210  miles  by  the  distances  given  in  the 
ofllrial  examination.  Three  thousand  and  forty-eight  trees  and  699  cords  of  brush 
'^- ere  cat  from  the  banks,  and  2,759  logs,  1,483  Btuuips,  3,754  large  snags,  and  301 
ri>rd8  of  small  snags  were  removed  from  the  channel,  giving  a  width  of  from  40  feet 
to  100  feet  and  depth  of  18  inches  at  low  water.  Also  6  sunken  rafts  were  removed  and 
1 1  piles  were  cut  at  the  South  Carolina  Railway  Bridge,  making  the  total  number  of 
ob^tmctiona  removed  12,061.  The  average  cost  of  removing  these  wss  about  57 
rrnta.  In  this  is  included  the  total  cost  of  the  hoisters  and  scows,  which  will  be 
«i«>rviceable  for  some  years  should  any  further  work  be  done  on  this  river.  Al- 
lowing abont  one-half  of  the  cost  of  these  hoisters  for  deterioration,  and  calcu- 
lating the  total  cost  per  obstruction,  I  find  it  to  be  about  55  cents.  This  is  nearly 
the  same  as  was  reported  for  the  South  Fork  last  year.  The  cost  then  reported  for 
the  North  Fork  was  only  38  cents,  but  on  that  stream  the  work  was  largely  bank 
w«irk,  which  is  cheaper.  As  a  test  of  economy  of  the  hoisters  the  above  figures  are 
not  conchiaive,  for  the  eight-honr  law  increased  the  cost  of  the  work  during  the  last 
fiHcal  year.  In  mv  opinion  this  increase  would  amount  to  about  15  per  cent.  Mak- 
ing an  allowance  for  this  and  the  cost  for  1803  reduces  to  about  48  cents  per  obstruc- 
tion. This  indicates  a  saving  for  the  year's  work  of  abont  $800,  while  the  total  cost 
of  the  hoiaters  and  scows  was  a  little  over  $600. 

Al>oiit  three-tenths  of  the  amount  expended  waa  for  work  upon  the  banks  aad 
»bout  •ereii-t^oUu  for  work  in  the  channel. 
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Seven  sncks  have  been  opened,  1  snok  closed,  1  ontlet  closed,  1  out  cloeed,  1  poiTi 
cnt  off,  and  1  small  island  removed.    These  items  of  work  are  largely  covered  int4»  th 
cost  already  computed.    The  7  sacks  were  opened  at  an  actnal  cost,  varying  from  lei* 
than  $10  to  about  $105.    This  last  was  for  railroad  suck,  which  was  the  only  one  opene 
on  the  lower  part  of  the  river.    The  suck  closed  was  the  Timber  Lake  nnck,  wfaii 
is  very  troublesome.    The  banks  for  considerable  distances  are  low.    It  ia  douUtfi 
whether  the  closures  will  be  sufficient  or  permanent.  Near  the  lower  part  of  the  Ti  ii 
ber  Lake  there  is  a  sand  bar,  which  has  it4i  origin  from  the  loss  of  wat^  carried  ronn 
by  the  suck.    The  closures  made  may  have  a  beneficial  effect  upon  this  bar.    Tl 
cost  of  the  closures  is  about  $75.    The  other  sncks  opened  and  outlets  cloaed  are  con 
paratively  small.    The  island  removed  was  very  small  and  was  blown  out  with  dyn.- 
mite  at  a  cost  of  less  than  $10. 

Dynamite  was  more  freely  used  than  heretofore  and,  it  is  believed,  with  a  decided) 
economical  effect.    Some  of  the  work  was  very  heavy,  and,  especially  in  the  )owt 
river,  some  work  was  done  which  could  not  have  been  done  by  methods  previous 
in  use. 

The  river  is  now  in  good  condition  and  the  original  project  can  be  fairly  oonaii 
ered  as  completed.  * 

No  new  transportation  lines  have  been  established  on  this  river  during  the  fisc 
year.    No  new  bridges  have  been  built.    Commercial  statistics  have  been  prepari 
by  Mr.  J.  D.  Ackermau  as  in  previous  years. 

Attention  has  been  called  repeatedly  by  our  overseer,  Mr.  Willis,  to  the  fact  tfat 
certain  persons  had  cut  cypress  trees  in  to  the  river  and  left  the  tops  in  the  ohanne  !> 
the  detriment  o^  navigation.  I  inspected  the  portion  of  the  stream  where  this  hi 
been  done  (from  the  new  bridge  near  Bamberg  to  the  South  Carolina  Railro»d  Bridi ) 
in  company  with  Mr.  Willis  in  April,  1893.  The  obstructions  resulting  from  tfci 
work  were  serious,  and  the  cost  of  operations  on  this  part  of  the  river  was  consiti- 
ably  increased  on  account  of  the  necessity  for  removing  these  tops.  The  cvpre 
trees  had  been  thrown  into  the  river,  the  logs  cnt  out  and  floated  down  to  a  ehinis 
mill  on  the  bank  a  few  milis  below  the  above-mentioned  bridge,  and  Uie  tops  14 
where  they  fell.  At  my  request  Mr.  Willis,  in  working  over  this  section,  cound^ 
the  trees  thrown  in  by  these  men  and  interfering  with  navigation.  He  foand  ei^faf- 
one.  I  also  noted  on  this  part  of  the  river  some  old  bridge  timbers,  which  had  probaiy 
been  thrown  in  and  which  it  would  be  necessary  for  us  to  remove.  Furthermore,  snkl 
openings  had  been  made  for  fishing  purposes  at  the  narrowest  part  of  a  nam  ber  f 
bends,  which  seem  to  me  calculated  to  hasten  the  formation  of  sncks.  All  of  th«* 
matters  were  reported  to  you  as  apparently  violations  of  section  6  river  and  harbr 
act  of  1890,  and  section  3  river  ana  harbor  act  of  1892. 

Mr.  J.  D.  Ackerman  and  Mr.  B.  G.  Willis,  overseers,  have  both  discharged  tfac 
duties  faithfully. 

Very  respectfully,  your  obedient  servant, 

James  P.  Allbx, 
A§H9tant  Emffin^tr 

Capt.  Frederic  V.  Abbot, 
Corps  of  Engineers,  U,  S.  A, 


COMMERCIAL  STATISTICS. 


COTTAGEVILLE,  S.  C,  Jun€  4,  tS9t 

I  beg  herewith  to  send  you  a  report  of  the  commerce  passing  over  the  £<ix«> 
River,  1892 : 


Articles. 

1887. 

1883. 

ins. 

Quanlity. 

Value. 

Quantity. 

Value. 

Quantity. 

TalKe 

1 
Sawed  lumber . .  .feet  B.  M. .   30, 000. 000 

Hewn  timber feet. .   15, 000, 000 

Round  timber  . .  linear  feet . .  <    1, 500. 000 

CrosB-ties feet..!         38,000 

Kice bushels. .1        124,082 

Naval  stores .......  barrels  ..• 

$240,000.00 

90,000.00 

75,000.00 

3.500.00 

149.970.40 

32,000.000 

15,000,000 

2.000,000 

60,000 

130, 114 

$256,000.00 

90,000.00 

100,000.00 

4,800.00 

156,136.68 

32.500.000 

18.000.000 

1.500.000 

2,000,000 

128,340 

$880. 0»*<* 
126,  rwt  «• 

75,111   •» 
lOO.  <••  '^' 
154,  U.-  ■' 

Wood 

Pbobphate tons 

Miscellaneous,    cord  ^'ood, 
etc. 

10, 000. 00 

8.000.00 

S  Cn  K> 

Total 

r.68.47H.iO 

614.936.68 

TSl^i^'O 
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Arttdaa, 

1800. 

1881. 

1882. 

Qnaatlty. 

▼alQO. 

Qnantlty. 

Yolno. 

Qotttitj. 

Valae. 

SftWMl  Imber . .  .f««l  &  If . . 

Epvnitobcr feet.. 

Kiw>d  Ombcr  .  .Uhmt  tmi. . 

Cr>Mtta» ftol.. 

lie* biuh«la.. 

KftTal  fllavM bumlt.. 

VoQd 

17|000,000 

1,500.000 

2,600,000 

128,788 

800 

0880,000.00 

102,000.00 

76,000.00 

200,000.00 

164,656.20 
8,800.00 

87,000,000 

12,000,000 

1,500,000 

2,000,000 

130,700 

8,200 

008,000.00 

72,000.00 

75,000.00 

160,000.00 

156.012.00 

4.800.00 

7,000.00 

125,000.00 

85,600,000 

11,000,000 

1,200,000 

1,200,000 

136,850 

800 

$284,000.00 

66,000.00 

60,000.00 

86,000.00 

135,650.00 

8,200.00 

8,000.00 

12^000.00 

FW^fpkM*. ...            1  tonii 

25,000 

26,000 

luMWUBcova*    oora  wood, 
•Co 

6,800.00 

T^M 

823,166.20 

886.712.00 

778,050.00 

TouiAgs  for  the  year  1892, 129,125  tons. 
Beepeotfally  oabmitted. 


Mr.  Jaiobs  p.  Allxk, 


J.  D.  ACKKBMAN. 


STATKHKHT  OF  UNITKD  STATES  ATTORNKT. 

OmcB  OF  United  States  Attorney, 

District  of  South  Carouna, 
CkarU$t&n,  8.  C,  Jun€  gO,  189S. 

8iR:  In  compliance  with  Tour  request  of  recent  date  I  beg  to  give  you  the 
ntatne  of  the  prooeedings  taken  br  me  in  relation  to  certain  yi^ations  of  the  act 
of  Congress  of  September  19, 1890,  and  Jnly  18,  1892,  in  respect  to  the  obstruction 
of  narQ^ation  in  streams  under  the  control  of  the  United  States. 

First,  lA  relation  to  the  reported  violations  on  the  Pedee  River.  These  yiola- 
tioos  were  reported  to  me  by  yon  in  March  last,  and  I  have  ever  since  been  in  com- 
mnnicatkm  with  various  iMtfttes  attempting  to  secure  sufficient  information  upon 
which  a  proaeention  coula  be  based.  After  repeated  trials  and  consequent  delays  I 
anceeeded  fai  obtaining  snificient  information  to  base  the  issuance  of  a  warrant 
upon  against  Charles  Marthinson  and  O.  W.  Hopkins  for  violation  of  section  6  of 
the  act  of  September  19, 1890.  This  warrant  has  been  been  placed  in  the  hands  of 
the  United  States  marshal  for  service  and  arrest  of  the  parties  charged  and  they  are 
to  be  brooght  before  United  States  Commissioner  C.  f.  Quattlebaum,  at  Conway, 
and  if  anncient  evidence  is  obtainable  fh>m  the  witnesses  whom  I  have  had  sum- 
moned to  be  present  at  the  examination  before  the  commissioner,  the  case  will  be 
presented  to  the  first  grand  Jury  after  the  hearing  before  the  commissioner.  This 
as  yon  saay  know  is  the  usnal  method  ef  procedure. 

In  relorenee  to  the  Edisto  River  I  beg  to  refer  you  to  my  previous  correspondence 
in  relation  to  that  matter  and  to  your  authorization  for  the  employment  of  a  de- 
tectivo  who  would  obtain,  or  at  least  make  the  efTort  to  obtain,  information  upon 
which  a  proseontion  could  be  based  against  the  parties  violating  the  law  in  this 
river.  I  nave  employed  in  pursuance  to  that  letter  T.  H.  Hayne,  an  intelligent  and 
offldeiii  party,  who  is  now  at  work  under  mj  directions  seeking  to  obtain  the  neces- 
sary information.  It  is  impossible  at  this  time  to  state  the  likelihood  of  success  in 
this  matter,  but  every  effort  is  being  made,  and  will  be  made,  to  apprehend  and 
bring  to  aoconnt  the  parties  who  have  violated  the  law. 
Vecy  rsspeetfnlly, 

Abial  Lathrop, 

United  8iate$  Atiorn§g. 

Capt.  FkEDEBio  V.  Abbot, 

Cernf  0fSngineer9,  U.  8,  M 

FNe93 96 
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1 

M  14. 

IMPROVEBfENT  OF  SALKAHATCHIE  BIYEB,  SOUTH  CABOUNA. 

RBFEBBNOE  TO  PAST  BBPOBT8. 

For  preliminary  examinatioii,  see  p.  1144,  Annnal  Report  for  1881. 

ORIGINAL  CONDITION. 

The  river  was  choked  with  logs  and  snags,  and  in  some  places  wi 
divided  into  small  branches  by  nnmerons  low-lyiog  islands. 

PLAN  OF  IMPBOVEMENT. 

The  project  provides  for  cleariDg  the  channel  for  rafts  and  f!atbot« 
from  a  point  5  miles  above  Toby  Bluff  to  Hickory  Hill,  46  miles  aboe 
the  river  mouth,  a  total  length  of  77  miles,  at  an  estimated  cost  >f 
$18,000. 

WOBK  PBIOB  TO  JX7NE  30,  1802. 

The  river  had  been  snagged  between  points  46  miles  and  123  mps 
above  the  mouth,  12,800  logs,  snags,  overhangiug  trees,  etc,  havig 
been  removed  from  the  channel  and  banks.  Over  181  outlets  into  le 
swamp  were  closed ;  a  dam  was  built  to  remove  a  local  shoal;  one  naa- 
ral  cut-off  was  widened  and  made  the  main  channel  of  the  river,  ad 
one  bad  cut-off  was  closed.  Dividing  the  total  expenditures  to  Joe 
30,  1892,  by  the  above  number  of  obstructions  removed,  shows  le 
average  cost  to  have  been  $1.04  for  each  obstruction  removed  and  ot 
let  closed.  The  latter  really  cost  more  and  the  snags  less,  bat  the  e- 
ports  do  not  afford  data  to  proportion  the  expenses. 

WOBK  OF  PAST  TBAB. 

An  examination  of  the  river  was  made  by  myself  in  Febroaiy,  1^. 
which  showed  the  necessity  of  some  work.  A  party  was  organifd 
and  worked  rapidly  over  the  whole  length  of  river  under  impne 
meht  at  a  cost  of  about  $750.  This  put  the  river  again  into  good  cooi- 
tion. 

BEMABKS. 

No  new  transportation  lines  have  been  established  on  the  river  dr 
ing  the  year.  With  the  balance  of  $3,758.34  on  hand  July  1,  1803.  at* 
river  will  be  maintained  in  &ir  rafting  order. 

The  appropriation  of  September  19, 1890,  completed  the  estinu^l 
cost  for  dbiis  improvement.  A  considerable  balance  is  held  in  hand  to 
maintain  the  river  in  a  navigable  condition  in  the  fiitnre.  During  fit* 
year  the  freights  passing  over  this  stream  have  aggregated  16,000  m*^* 

This  river  is  tribatary  to  the  ooUection  district  of  Charleston,  S.  C.  Beauio*  i* 
the  nearest  port  of  entry.  Daties  on  imports  collected  at  the  oostom-hoase  at  6t°* 
fort,  S.  C,  in  1892,  $0.00. 

For  this  improvement  the  following  appropriations  have  been  nufc: 

By  act  of  Con  ji^ress  passed  Aaga8t2, 1882 |6k<0(t 

Approved  Jnly  6,  1884 iW) 

Approved  Anznst  5, 1886 : S^O 

Of  August  11,  1888 30« 

Approved  September  19, 1890 5M> 

Total "uiw 

Total  expenditures,  including  June  30, 1893,  $14^241.66. 


APPENDIX  M — ^REPORT  OP  CAPTAIN  ABBOT. 


1523 


Money  statement. 

Illy  1,  1892,  baUuice unexpended $4,617.07 

one  30,  1888,  amount  expended  during  fiscal  year 758.78 

Illy  Ij  1808y  iMlanoe  unexpended 3,758.34 


BXPORT  OF  MR.  JAMES  P.  ALLF.N,  ASSISTANT  ENOINKKR. 


United  States  Engineer  Offick, 

Charle9Umj  S.  C.,.  June  SO,  1S9S. 

CAFTAnr :  I  have  the  honor  to  submit  the  following  annual  report  for  Salka- 
iCrhie  River,  South  Carolina: 

No  work  had  been  done  on  this  river  since  1891.  A  few  trees  had  fallen  in  and 
•lee  complaint  had  been  made  of  several  obstructions  in  the  lower  part  of  the  river. 
II  «xaraination  extending  from  Toby  Bluff  to  the  Charleston  and  Savannah  Rail- 
jul  Bridge  made  by  me  in  company  with  yourself  in  February  and  March,  1893,  in- 
<*ated  loriliermore  that  repairs  were  needed  on  some  of  the  closures  built  in  former 
^ars  at  the  Dn  Bois  Sand  Drag.  The  river  at  the  time  of  our  examination  was  very 
ch  and  work  was  deferred  until  April  1, 1893. 

\Vork  was  done  where  required  from  Toby  Bluff  to  1  mile  below  Rose  Hill  at  the 
er  end.  Eighty-four  trees  and  34^  cords  of  brush  have  been  cut  from  the  banks, 
cl  13B  logs,  41  stumps,  58  large  snags,  and  32^  cords  of  small  snags  have  been  re- 
i>vrdfirom  the  channel.  Seven  outlet  stoppages  were  repaired  and  had  additional 
t>rk  and  13  trees  sirdled.  Of  the  sum  exx>ended  one-fourth  was  upon  the  banks, 
\i\  three-fonrths  m  the  channel.  Each  obstruction  cost  approximately  $1.87. 
Iliere  have  been  no  transportation  routes  established.  One  new  bridge  is  building 
ircMM  this  stream  above  Toby  Bluff.  Commercial  statistics  have  been  prepared  by 
r.  W.  D.  Niles.  Mr.  Niles  has  also  been  the  overseer  and  has  discharged  all  of  his 
(t  iee  with  his  nsnal  seal  and  ability. 

Very  respectfully,  your  obedient  servant. 

Jambs  P.  Aixen, 
A»9%»ta%t  Engineer, 
Capt.  Fkkdbric  V.  Abbot, 

Corpe  o/£ngineere,  U.  S.  A, 


K 


commercial  statistics. 


PkarSir:  I,  in  accordance  with  your  re<]^nest,  submit  the  following  report  of 
viimercial  statistics  of  the  Salkahatchie  River,  South  Carolina,  for  the  year  1892. 
^«'  data  for  this  report  I  obtained  from  the  written  and  verbal  statements  of  the 
kainess  men  of  the  river.    *    •    • 


ArtkUm, 


>ftet,  b.  m.. 
......do.... 


tber.  flawed 

ilicr.  kowifld 

Ilroadcr— flflai 

boshela.. 

tin barrels.. 


Tolfll 


Qnanti^. 


\ 


6,800,000 

225,000 
1,000 


Yalae. 


153,000 

135,000 
1,600 


189,500 


Sixteen  thonsand  tons  of  freight  transported  to  market  via  the  Salkahatchie 
'er,  fiosih  Carolina  (the  rice  was  transported  over  that  part  of  the  river  known  as 
ibahee),  during  the  year  1892. 

W.  D.  NiLxs. 
Japi.  F.  V.  Abbot, 

Carpe  o/Engineen,  U.  8,  A* 
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ArrivaU  and  dlearanoea  of  vesteU  and  eommeree  al  Beamfart,  8,  C,^fntmJaimmur$  1,  l\ 

to  December  SI,  1892. 

ARRIVIUI. 


CoastwiM. 

Eoreign  porta. 

TbtaL 

I 

Ye«r. 

Amerioan  veaaela. 

Foreign  veaaela. 

1 

Ko. 

Tons. 

Crew. 

No. 

8 
2 
7 
3 

1 

Tona. 

Crew. 

Ko. 

Tona. 

Crew. 

Vo. 

Ttona. 

4 

1888.... 
1889.... 
1890.... 
1881.... 
1882.... 

103 
98 
43 
37 
29 

121,207 

128,834 

49,173 

40,145 

34.979 

2,630 

2,728 

927 

786 

607 

1,003 
1,461 
2,987 
1.567 
896 

26 
19 
75 
26 
9 

80 
58 
52 
22 
87 

21,785 
54,464 
48,656 
31,503 
43,526 

422 
1,006 
972 
416 
771 

186 

158 

102 

62 

67 

144,085 

230,198 

100,818 

88,215 

7»,4Q1 

1 

CLEARED. 


1888.. 
1889.. 
1890.. 
1891.. 
1892. 


67 

57 

12 

7 

7 


63,287 

73,744 

6,436 

3,921 

4,268 


1,566 

1,872 

127 

75 

02 


3 


1,465 


101 


SS 


14 


78 
98 
86 
51 
59 


85.523 
99,898 
94,285 
66,300 
72,702 


1,661 
1,044 
1,828 
032 
1.264 


188 

155 

101 

58 


160,275 

173, 642     t, 
100, 823  .  1,1 
00,221     1,1 

70,070,  um 


COMMERCE. 


Year. 


1888 
1889 
1890 
1891 
1892 


Value  of  ex- 
ports. 


$850,393.00 

1,063,085.00 

1,010.197.00 

627,851.00 

701,554.00 


Value  of 
porta. 


$86,646.90 
24,266.00 
41,005.0b 

137,042.54 
77.751.40 


Robert  Bmaias. 


M  IS. 

IMPROVEMENT  OF  BEAUFORT  RIVER,  SOUTH  CAROLINA. 

REFERENCE  TO  PAST  REPORTS. 

For  preliminary  examination  see  page  1235,  Annual  Beport  forSM 

ORIGINAL  CONDITION. 

There  was  a  thoroughly  good  7-foot  channel  between  the  totv  < 
Beaufort  and  Goosaw  Eiver,  except  at  a  point  called  Brickyard,  if ^ 
Coosaw  mouth.  The  least  depth  here  was  about  4  feet  at  low  At^ 
and  the  channel  when  deep  enough  was  too  narrow. 

PLAN  OF  IMTROVEMENT. 

It  is  proposed  to  deepen  and  widen  the  channel  by  dredipTiir  'ni 
ciently  to  give  a  continuously  wide  7-foot  channel  at  low  water  li  t 
way  through.    The  estimated  cost  is  $40,000. 

WORK  PRIOR  TO  JXTNE  30,  1892 


^a 


Thirty-two  thousand  two  hundred  and  sixty-six  cubic  yards  liadb« 
dredged*    Dividing  the  total  expenditures  for  all  purposes  to  Juie 
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6,  by  tlie  above  number  of  cubic  yards  dredged,  shows  the  average 
(t  to  bave  been  30  cents  per  cubic  yard.  All  work  was  done  by 
itract. 

WOBK  OF  PAST  IfBAB. 

\  7foot  channel  all  the  way  through  has  been  secured.  When  it 
s  supposed  that  the  work  was  very  nearly  completed,  a  large  quan- 
/  of  rock  mostly  covered  with  a  thin  layer  of  sand  was  encountered. 
tQe  some  rock  was  anticipated,  and  a  price  was  contained  in  the 
t  tract  for  rook,  the  quantity  was  so  large  and  the  price  so  high  that 
J  a  50-foot  cut  could  be  completed  at  this  x>oint.  This  requires  widen- 
%  as  it  is  in  a  broad  reach  without  good  fkeilities  for  ranges,  and  au- 
» rity  was  asked  and  obtained  from  the  Chief  of  Engineers  to  increase 
estimated  cost  by  $15,000.  The  correspondence  is  appended.  The 
rk  is  essential  to  derive  ftdl  benefit  from  previous  work.  For  details 
work  done  and  commercial  statistics  reference  is  made  to  the  report 
iiy  assistant  engineer^  Mr.  James  P.  Allen,  who  has  shown  his  usual 
1  and  ability. 


to  new  transportation  lines  have  been  established  on  this  river  during 


!he  balance  of  $62.77  on  hand  July  1, 1893,  will  be  retained  until 
ther  funds  are  provided  by  Congress. 

>aring  the  year  the  freight  passed  over  this  stream  has  aggregated 
|ut  250,000  tons. 

[lis  riT«r  i»  in  the  ooUeotion  district  of  BeAofort,  8.  C.    Beanfort  is  its  port  of 
fy.     Amomit  of  dnties  collected  in  the  calendiir  year  of  1882,  $0.00. 

'*or  this  improvement  the  following  appropriations  have  been  made: 

M?t  of  Congwe— 

Approved  September  19, 1S90 $12,500 

Approved  July  13, 1892 12,600 

Total 25,000 

^otal  expenditures,  including  June  30, 1893,  $24,937.23. 

for  table  of  commercial  statistics,  furnished  by  the  collector  of  Beau- 

i,  S.  C,  see  this  year's  annual  report  for  Salkahatchie  Biver,  South 

^liua. 

!  Money  statement. 

tl,  1SB2,  tialanee  nnexpended^ $2,915.05 
untappropriatedby  act  approved  Jnly  13, 1892 12,500.00 

15, 415. 06 
)b30, 1893;  amonn^ expended dnring fiscal  year 15,852.28 

1,  1893y  halanoe  unexpended 62.77 

1, 1893,  ontstanding labilities 37.70 

1, 1893^  balanee  available 25.07 


^onnt  (eotimated)  required  for  completion  of  existing  project 15, 000. 00 

Dionnt  that  can  beprofitably  expended  in  fiscal  year  ending  Jnne  30, 1885  16^  000. 00 
kbnittted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  aeta  of  1866  and  1867  and  of  sundry  civil  act  of  March  3^  1893. 
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Ah9traot  of  proposals  for  dredgin/p  in  Briokyard  Creek,  South  CaroUma,  r^oeived  « 
opened  at  liS  o'clock  noon  of  Siptemher  9, 189iS,  hy  Frederic  V.  Abbot,  Capimm,  Ca 
of  Engineers, 


Ka 


1 
2 
2 


Name  of  bidder. 


Sftvannah  Dredging  Co 

P.  Sanford  Rota 

, do 


Prioe  per  cubic  yard. 


Towed 
leee  than 

1  mile— 
30,000  cu- 
bic yards. 


Towed   I  Towed 
more  than  more  tbaa 
I  and  leas  3  and  1< 


OmUt. 
82 
30 
25 


than  2 

milea- 

35,000  cu- 


than3 
mUea- 
10,000  cu- 


bic yards,  bic  yarda. 


CfmU. 
34 
32 
27 


Otmts, 


86 
84 


Rock 
dx«deed 

and 
dumped. 


$4.25 

•3.70 

2.95 


Tola 


$23J 
1»J 


*  Theae  priceSf  if  paragraph  36,  Nob.  1  and  2,  of  the  speoifieaMona  doea  apply. 
Contract  (dated  September  SO,  1893)  awarded  to  P.  Sanford  Bona. 


report  of  mr.  james  p.  aij.en,  assistant  snginekiu 

United  States  Engineer  Offick, 
Charleston,  8.  C,  JntM  SO,  2J^ 

Captain:  I  have  the  honor  to  submit  the  following  annnal  report  for  BeasKl 
River,  South  Carolina: 

The  contract  for  dredging,  with  funds  supplied  by  act  approved  July  13, 18d2.*'M 
awarded  to  Mr.  P.  Sanford  Ross,  of  Jersey  City,  N.  J.,  who  began  work  at  the  «>a3 
in  the  Coosa  w  mouth  of  Brickyard  Creek,  Ootober  29, 1892.  Kock  was  enooiurf'  i 
at  the  outset,  and  work  was  discontinued  here  after  taking  ont  255  yards.  *b«j 
dredge  was  then  placed  upon  Range  No.  1,  agreeably  to  the  request  of  the  contr  *  "r 
who  stated  that  the  machine  which  he  was  then  using  at  Bricxyard  was  not  at)jf«<J 
to  rock  dredging.  The  work  on  Range  No.  1  was  designed  to  widen  the  chani>f*»''| 
tained  under  the  previous  contract.  It  began  November  1, 1893,  and  6.555  il*'* 
yards  were  taken  out.  The  widening  was  accomplished  by  dredging  on  t>otb  «{<j 
of  the  channel.  The  width  of  the  completed  channel  was  200  feet  with  at  k.t  « 
feet  at  low  water.    The  longest  cut  on  tnis  range  has  a  length  of  1,300  feet. 

After  the  completion  of  work  on  Range  No.  1  the  dredge  was  removed  to  Raiu'^'^i 
2i,  so  numbered  because  it  is  intermediate  between  Ranges  No.  2  and  No.  8  of  t  At 
work.    The  turn  f^om  Range  No.  2  to  Range  No.  3  is  sharp.    It  was  thoaght  b<<' 
make  it  easier  and  at  the  same  time  secure  greater  width.    No.  2^  waa  oon0e<}:<< 
so  located  as  to  compass  these  ends.    Work  was  begun  here  November  15  aoc 
cubic  yards  taken  out.    The  resulting  channel  should  be  at  least  200  feet  'wvi^l 
practically  7  feet  deep  at  low  water.    The  greatest  length  of  out  on  this  ran^kMl 
600  feet.    The  balance  of  the  inside  dredging  was  done  on  Ranges  No.  3  and  ^ 
which  are  continuous,  the  angle  between  uiem  being  slight,    llie  work  was  v  * 
ing  an  already  existing  channel.    Range  No.  3  had  been  partially  dred^ged  unr'tl 
last  oontract.    The  resulting  channel  should  be,  except  tor  a  short  distaiic<^,  a:*^ 
200  feet  wide  and  7  feet  deep  at  low  water.    The  ^tal  length  of  channel  wid<:> 
Ranges  No.  3  and  No.  4  was  about  2,700  feet.    The  total  number  of  cubio  yiotls  ' 
ont  was  21,590. 

The  work  inside  ended  January  5, 1893.    The  material  removed  was  aai^ 
mud,  the  latter  largely  preponderating.    The  material  from  Ran^e  No.  1  waa  d. 
on  the  north  side  of  Coosa w  River,  near  the  place  where  dumpinjs  waa  donf  >^ 
the  last  contract,  and  the  balance  was  dumped,  with  the  exception  of  a  fev  «^ 
loads,  in  McCalley  Creek.    The  total  number  of  cubic  yards  removed  inside 
Coosaw  mouth  was  34,965,  of  which  34,837  cubio  yards  waa  towed  more  * 
and  less  than  2  miles  and  128  cubic  yards  less  than  1  mile.    No  rook  was  paii: 
this  part  of  the  work.    Some  waa  encountered,  but  its  removal  waa  not  necesv.'! 
practically  the  required  depth  could  be  obtained  without. 

Work  on  Coosaw  Range  was  resumed  January  6, 1893,  with  the  same  marhJ 
had  been  used  throughout  this  contract.    The  contoaetor,  having  concluded 
would  not  pay  to  wash  the  rock  which  he  expected  to  take  oat  on  Coosaw 
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uktd  that  he  might  be  paid  upon  the  basis  of  an  estimate  of  the  ratio  of  rock  to 
-^ihdf  statins  that  he  was  wiUiof:  to  take  the  estimate  of  our  inspector.  This  plan 
MM  tried.  I  inspected  its  operation  soon  after  it  beffan  by  yonr  direction  and  re- 
( Mined  to  yon  that  I  considered  the  inspector's  ratio  of  the  relatiye  amounts  of  ma- 
tsnal  in  tiia  measured  soows  fair.  You  also  inspected  the  work  a  few  di^s  later. 
IV  rock  taken  out  was  partly  phosphate  and  partly  a  soft  sandstone.  The  ratio 
i>f  rock  to  aaod  in  this  place  proved  to  be  so  mncn  greater  than  had  been  anticipated 
t  hat  we  were  able  to  get  bnt  two  cuts  throueh  the  shoal.  They  give  a  narrow  ohan- 
[id  aboot  55  feet  wide  and  560  feet  long  with  7  feet  at  low  water,  ^ere  were  taken 
>tt  1,339  cabic  yards  of  rock  and  1,397  cubic  yards  of  other  materiaL  All  of  this 
iN-M  dumped  on  the  north  side  of  Coosaw  River,  the  tow  being  less  than  1  mile. 

The  total  number  of  cubic  yards  for  the  whole  work  was  as  followB,  separated  with 
-efcraiee  to  the  length  of  tow: 

'sbio  yards  of  sand  and  mud  towed  less  than  1  mile 1,525 

!?sbie  yards  of  sand  and  mud  towed  more  than  1  and  less  than  2  miles 34, 837 

able  yards  of  rook  towed  less  than  1  mile 1,339 

'abic  yards  removed  under  the  contract 37,701 

Some  complaint  was  made  by  officers  of  the  Coosaw  Phosphate  Company  about 
lie  dumping  ground  on  the  north  side  of  Coosaw  River.  It  was  so  situated  that 
hey  feared  dredgings  there  deposited  would  fill  the  high- water  channel  used  by 
liein  in  getting  to  their  works.  A  careful  examination  was  made,  as  the  result  of 
f  which  it  dia  not  appear  that  any  serious  ii\jury  was  likely  to  occur  to  this  channel, 
lid  there  was  no  other  place  available  for  dumping  in  Coosaw  River.  All  reason- 
l»le  concessions  were  made  to  prevent  trouble,  while  at  the  same  time  giving  the 
fill  ted  States  the  advantage  of  a  shorter  tow. 

In  rsBioTing  the  roek  on  the  Coosaw  Range,  which  came  out  in  very  large  pieces, 

ridge  was  unavoidably  left  by  the  dredge  on  the  south  side  of  the  cut.  This  con* 
I H ted  of  large  xrieces  of  rock  and  was  dangerous  to  navigation,  especially  as  the 
ban  net  was  narrow.  The  phosphate  dredges  working  at  this  place  also  turned  up 
>nie  pieres  of  esnd  rock  on  the  north  side  of  the  cut. 

An  effort  was  made,  first  in  March  and  afterward  in  June,  1893,  to  remove  this  ridge 
r  rock  thrown  up  by  the  dredge  on  the  south  side.  The  plan  was  to  anchor  a  small 
^hter  over  the  spot,  get  hold  of  the  pieces  in  some  way  from  this  lighter,  or  by  hav- 
I  ^  nien  go  overboard,  and  turn  them  over  into  the  dredged  cut,  where  the  depth  is 
!« »re  than  is  needed.  In  March  the  water  was  so  cold  that  the  men  could  not  go  over- 
oanl.  The  work  was  deferred  until  summer.  In  June  the  effort  was  renewed,  with 
i«Ufferent  success.  It  was  found  that  manv  pieces  had  been  lifted  only  partially  by 
It*  dredge  and  still  retained  their  hold  to  the  bottom.  The  means  and  appliances 
t  use  were  insdequate  to  their  removal  and  the  appropriation  was  too  nearly  ex- 
busted  to  warrant  trying  with  a  more  suitable  plant.  The  wotk  was  accordingly 
iAc«>ntinuod.    Some  pieces  were  thrown  over  into  the  deep  cut. 

An  the  result  of  wont  done  at  the  Brickyard  on  Beaufort  River  I  consider  there  is 

>w  a  fairly  good  7-foot  <Miannel,  except  over  the  Coosaw  shoal  from  Coosaw  River  to 

t»rt  Roy^  Sound.  There  are  two  or  three  places  where  this  channel  may  be  advan- 

i|(««Qsly  widened,  but  the  widening  of  the  Coosaw  channel  is  the  most  urgent  need 

'  this  improvement  at  present.    This  is  true,  not  only  because  the  cut  is  narrow, 

J  t  aJ»o  because  its  sides  are  of  rock  and  undoubtedly  rough. 

No  surreys  have  been  made  here  this  year,  except  such  sounding  as  have  been 

ken  by  the  inspector  to  show  that  tiie  requirea  depth  was  obtained  and  not  too 

'«*atly  ssoeededL 

Xhere  hnve  been  no  new  transportation  lines  established  on  this  river.  No  bridges 

b ve  been  bnUt  screes  it. 

Mt^  W*  D.  Niles  has  done  all  of  the  inspecting.  He  has  been  faithful  and  judicious 

the  diseliarice  of  his  duties.  Herewith  is  submitted  a  table  of  commercial  statis- 
ts piepsjred  by  Mr.  Niles. 

Very  respectfully,  your  obedient  servant, 

Jamks  p.  Allen, 
AMgUtant  Engineer* 

Capi'  Frbdkric  V.  Abbot, 

Corpe of £ngim€er$,  U.S.A. 
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OOmiBBGIAL  STATISTICS. 


Cammeree  in  1891, 


▲rttdlM. 


Qoantl^. 


Lumber,  timber,  ndlroAd  ties. 
Coal 


.  • .  •  .ftefc. . 
.munber.. 
...oorde.. 


4,I90lO0O 
100,000 


Photpbate,  rock 

Genwal  merobandiae,  macbinery,  bardware,  eto. 

Lint  ootton,  seed  cotton 

Bongbrioe 


>do.., 
.do. . . 
.do... 
.do... 


7; 

173,000 
9,150 
1,000 
1,000 


Total. 


50 

1,» 
».0i 
O0.01 

MO.  a* 

140.  <H 
M.0I 


i,sn,sc 


Aggref^ate  tono  of  fireiglit  traneported  thiough  Brickyard  Creek  doling  the  yes 
\ra8  202,235  tons. 


Aggregate  fonnn^e,  value,  and  nnmber  of  tripa  ef  teeeele  paeHng  through  ihmi  pari  f 
Beaufort  Biver,  South  Carolinaf  known  ae  Btiekgard  Creek  during  the  jfoar  1S91. 


No. 


3 

16 
87 
20 

30 
8 
2 
1 
1 


Claas. 


Paasenger  boats 

TugboMB 

Dredges,  wasb  boats,  ligbters 

Ooastwise  Tessels 

Steam  pleasure  yaobt 

Small  boats  firom  2  to  60  tons. 

Pilot  boats 

Revenue  cutter 

Buoy  tender 

Fisb  Ckimmission  boat 

Totsl 


Aggregate 
tonnage. 


\ 


900 

1,000 

6,000 

10,000 

250 

400 

100 

1,100 


10,760 


▼aloe. 


$40,000 
170,000 
280,000 
600,000 
208.000 
12,000 
10,000 

lOO^OOO 


1,876,000 


oeri 


trip 


O 
5 

ID 

6 


T,» 


Five  thousand  passengers  passed  over  the  creek  daring  the  year. 

STATKMxirr  or  mb.  w.  d.  milbS. 

Snt:  In  accordance  with  yonr  request,  I  submit  the  following  report  of  conun«r»l 
statistics  for  the  vear  1892  of  that  part  of  Beaufort  River,  South  Carolina,  kiio«i 
as  Brickyard  Greek.  The  data  for  this  report  I  obtained  from  the  written  and  ^t- 
bal  statements  of  the  business  men  of  the  river. 


ArUdles. 


Qoaaiity. 


Phospbate,  rook tons. 

General  mercbandise,  macbinery,  bardware,  eto do.. 

Lint  cotton,  seed  cotton,  cotlon  seed do.. 

Kongbrioe do.. 

Coal do.. 

Lumber,  timber,  raUroadties feet  B.  Iff. 

Shineles number. 

Wood coeds. 

Total tons. 


200.000 

10,000 

11,000 

1,000 

10,000 

6,120,000 

100,000 

1,000 


260,000 


90  su    I 

a»i  »•  i 

90 

too 


l,5a&«> 
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iffre^mMm  i^tmage,  talue.  and  number  of  trips  of  ve»9eU  pa$nng  through  that  pari  of 
B^mw^fort  Biper,  South  Carolina,  knoum  as  Brickyard  Creek  during  the  year  1892, 


X«. 


dasi. 


"i 

i« 

M 
S 
3 
1 


to 

wuh  bosto,  lighten 

KTMIieU 

plMware  yaehto 

boAta  fhMn  a  to  60  tons 

to 

catton 

boat 

TotoA 


'Aggregate 
tonnage. 


} 


900 
1,100 

e,ooo 

10,000 
300 
400 
100 

700 


10,500 


▼alae. 


$40,000 
180,000 
280.000 
600,000 
200,000 
1,200 
10,000 

175,000 


1,886,200 


namoer 
tripe. 


1,650 

6,600 

20 

80 

600 

76 

60 


7,950 


Six  thooaand  passengers  passed  over  the  cieek  during  the  year, 

C»pt.  F.  v.  Abbot, 

Carps  of  Engineers,  U.  8.  A, 


W.  D.  N1LB8. 


ubttsb  of  oapt.  fbbdsbio  y.  abbot,  cobps  of  engmeebs. 

United  States  Engineeb  Office, 

Charleston,  8.  C,  ApHl  12j  1893. 

Gbnebal:  I  have  the  honor  to  say  that  in  completing  the  work  in 
Ileaafort  Biver  at  a  point  known  as'  Brickyard  Greek,  we  encountered 
1^  much  larger  proportion  of  rock  than  I  had  anticipated  from  my  sur- 
veya.    This  rock,  being  boried  under  sand  and  occurring  at  a  higher 
level  than  it  was  found  at  any  other  point  where  we  dredged,  escaped 
consideration  in  the  estimate.    We  succeeded  in  getting  a  narrow  cut 
all  tbA  way  through,  but  it  is  too  narrow  for  practical  use,  being  only 
about  50  feet  wide.    It  is  at  a  point  where  the  river  is  wide  and  there 
are  no  available  sites  on  shore  for  range  marks.    The  channel  as  now 
cat  is  dangerous,  as  vessels  are  tempt^  to  use  the  increased  depth  af- 
forded by  our  dredging,  and  when  they  strike  the  edge  of  the  cut  they 
are  liable  to  injure  themselves  against  the  ragged  projecting  rocks 
which  are  left  along  the  sides.    I  think  it  urgently  necessary  that  the 
estimate  for  this  work  be  increased  $15,000.    This  will  enable  us  to 
{greatly  improve  what  we  have  already  done  and  will  add  greatly  to 
the  effectiveness  of  our  previous  work.    I  ask  authority  to  so  report 
in  my  next  annual  report. 

Very  respectfully,  your  obedient  servant, 

Fbedebic  V.  Abbot, 

Captain  of  Engineers, 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers^  TJ.  8.  A. 


letteb  of  the  chief  of  engineebs. 

Office  of  the  Chief  of  Engineebs, 

United  States  Abmy, 
Washington^  D.  0.,  April  15^  1893. 

Captain:  Tour  letter  of  the  12th  instant,  stating  necessity  for  in- 
creasing estimate  for  completion  of  work  in  Beaufort  Biver  at  a  point 
known  as  Brickyard  Greek,  is  received. 
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Yoa  are  authorized,  for  reasons  stated,  to  increase  the  e8tiinate  of 
amount  required  for  completion  of  project  for  this  work  by  the  amoiiut 
named  ($15,000),  the  reasons  for  this  increase,  with  full  reasons  as  to  its 
necessity,  to  be  stated  in  the  text  of  your  next  annual  report. 
By  command  of  Brig.  Gen.  Oa«ey. 

Very  respectfully,  your  obedient  servant, 

H.  M.  Abahs, 
Major  J  Corps  of  JSngineers* 
Oapt.  F.  V.  Abbot, 

Corps  ofUngineers. 


M  i6. 

REMOVING  SUNKEN  VESSELS  OR  CRAFf  OBSTRUCTING  OR  ENDANGERING 

NAVIGATION. 

In  my  last  Annual  Rei>ort  two  wrecks  in  Quinby  Greek  and  one  in 
the  Eastern  Branch  of  the  Gooper  River  were  reported  as  plainly  mider 
the  provisions  of  the  law  providing  for  the  removal  of  dangerous  wrecks. 

Funds  were  allotted  for  their  removal  by  the  Secretary  of  War  on 
July  14, 1892.  On  Aoigust  9  they  were  advertised  for  removal ;  bids 
were  opened  on  September  9,  eight  bids  being  received.  The  lowest 
bid  was  informal,  the  bondsmen  not  having  signed  their  bond.  Tb<' 
award  was  recommenaed  to  the  next  higher  bidder.  This  was  not  ap- 
proved, and  I  was  ordered  to  submit  the  bonds  for  signature,  and  in  oa^e 
they  were  signed  to  accept  the  lowest  bid — ^that  of  Mr.  Gharles  J.  Relj'ea. 
for  $350.  The  bondsmen  refused  to  sign,  and  the  award  was  then  ai» 
proved  to  Mr.  Hasell  W.  Grouch,  the  next  to  the  lowest  bidder  at  th» 
original  opening.  His  bid  was  $775.  As  the  original  allotment  wa^ 
only  $750,  a  further  allotment  of  $100  was  asked  and  made  by  the  Set- 
retary  of  War,  under  date  of  September  3.  The  contract  was  let  or 
20th  of  September  and  the  work  was  completed  by  Mr.  Grouch  in  K<»- 
vember,  1892.  The  tugboat  B.  F.  Huger^  in  the  Eastern  Branch,  was 
entirely  removed  and  placed  on  the  marsh  far  enough  back  to  be  ssUt^ 
from  coming  in  again.  The  schooner  in  Quinby  Greek  was  moved  to  a 
])oint  on  the  marsh  on  the  north  side  of  Quinby  Greek  and  a  pile  wa> 
driven  through  her  bottom  to  keep  her  from  coming  into  the  river  agraii>. 
The  sloop  was  completely  broken  up  and  the  pieces  were  piled  abovr 
high  water  on  the  Quinby  Landing  side.  Nothing  of  value  was  found 
in  the  hulls  or  cargoes  of  these  wrecks. 

WBEGK  IN  BEAUFOBT  BIVEB,  SOUTH  OABOLINA. 

On  July  6, 1892, 1  received  a  letter  from  Mr.  M.  E.  Lopez,  of  the  sam*- 
date,  rex)orting  a  wreck  in  Beaufort  Biver,  at  a  point  near  the  wharvt*^ 
of  the  Sea  Island  Ghemical  Gompany.  This  wreck  was  examined  by 
myself  in  August,  1892.  It  was  found  that  the  tug  Reliance,  belonginl: 
to  the  Sea  Island  Ghemical  Gompany,  picked  up  an  abandoned  vesse. 
loaded  with  lumber  off  Port  Boyal  Bar  some  time  in  1884.  She  towe«i 
it  up  Beaufort  Biver,  ran  it  aground  some  distance  further  up  than  iti 
present  location,  and,  as  no  owner  could  be  found,  the  wreck  and  car^n' 
were  sold  in  due  process  of  law,  and  were  purchased  by  Mr.  D.  O.  Wil 
son,  of  the  Ghemical  Works.  The  cargo  was  removed  and  the  hull  was 
sold  to  a  man  by  the  name  of  J.  A.  Torrent,  who  in  turn  sold  it  to  Mr. 
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£.  B.  Groom,  who  broke  up  as  much  of  the  wreck  as  he  conveniently 
could  for  the  copper  fastenings,  after  which  he  abandoned  it.  It  has 
gradually  moved  downstream  and  out  from  the  bank  into  its  present 
]K>sition,  where  it  has  remamed  a  long  time  without  further  motion. 
It  only  interferes  with  the  business  of  tlie  same  party  who  brought  it 
in  from  the  ocean  and  afterwards  removed  everything  of  value  from  it. 
1  recommended,  under  the  circumstances,  that  the  wreck  be  buoyed,  but 
state<l  that  I  had  no  fiinds  to  do  it  with.  I  wa«  ordered  to  apply  to 
the  Light-House  Board  with  request  that  they  buoy  the  wreck.  This 
request  they  declined  to  comply  with,  so  that  the  wreck  now  remains 
exactly  as  it  was.  While  it  is  outside  of  the  dock  lines,  in  water  about 
14  feet  deep,  it  is  entirely  out  of  the  way  of  through  traffic,  and  is  only 
an  inconvenience  to  the  tugboats  belonging  to  the  Sea  Island  Chemi- 
cal Company,  all  of  which  know  its  position  and  can  keep  off  of  it. 

WBEOK  OF  SLOOP  ELLA  IN  ASHLET  BIVEB. 

On  January  24, 1893, 1  received  a  letter  of  that  date  from  Mr.  C.  S. 
Gadsden,  of  this  city,  informing  me  that  the  above-mentioned  vessel, 
irith  a  cargo  of  16  tons  of  fertilizer,  struck  the  North  Pier  of  the 
Ashley  Biver  draw  in  the  Charleston  and  Savannah  Eailroad  Bridge, 
across  tliat  stream,  and  sunk  there.  I  informed  him  that  if  the  United 
States  removed  her  the  vessel  and  cargo  would  be  confiscated,  and  as 
a  result  he  removed  the  vessel  himself. 

WRBCK  OF  BOHOONEB  KATE  V.  AITKEN  IN  SWASH  CHANNEL, 
OHABLESTON  HABBOB,  SOUTH  OABOLINA. 

On  March  9, 1893,  this  schooner  got  out  of  the  channel  some  800  feet, 
and  was  wrecked  about  500  or  600  feet  outside  of  the  outer  end  of  the 
north  jetty.  She  shifted  her  i>osition  subsequently,  drifting  nearer 
the  channel.  On  March  18 1  reported  that  she  was  endangering  tlie 
channel,  and  asked  an  allotment  of  $5,000  for  her  removal.  She  was 
advertised  Aprill5;  bids  were  opened  on  May  15;  award  was  made 
to  Messrs.  Charles  W.  Johnston  and  Enoch  Townseud,  the  lowest 
bidders,  and  contract  was  entered  into  with  them  on  the  23d  of  May 
to  remove  her  for  the  sum  of  $4,745,  the  amount  of  their  bid.  Work 
had  not  begun  at  the  close  of  the  fiscal  year. 

Money  statement 

Jolj  ly  1892,  balance  nnexpended $73.44 

Atuonnta  lUloted  under  act  Jnne  14,  1880: 

Joly  15,  1892,  Cooper  River  wrecks $750.00 

Joly22,1892,  Beaufort  River  wreck 70.00 

September  23,  1892,  Cooper  liiver  wrecks 100. 00    . 

March  22, 18^,  wreck  schooner  Kate  V,  Aiiken,  Charles- 
ton Bar c 5,000.00 

5,920.00 

5, 993. 44 

Jane  30, 1893,  amount  expended  during  fiscal  year 1, 029. 41 

December  10, 1892,  amount  turned  into  Treasury  of  the  United 
States 69.70 

1, 099, 11 

^^^■~— "— ■^^— "^ 

Jaly  1, 1893,  balance  nnexpended 4,894.33 

J oly  1,  1893,  amount  covered  by  uncompleted  contract 4, 745. 00 

Balaaoe  available 149.33 
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Ah8iraot  of  propoaaU  for  removing  wrecks  in  Quinhy  Creek  and  Cooper  River,  SoiUh  Caro- 
lina, received  and  opened  at  12  o*clook  noon  of  September  9, 1892^  bjf  Frederic  V.  Abbot, 
Captain,  Corps  of  Engineers, 


• 

Ko. 

Kame  of  bidder. 

PiUb. 

1 

Snoch  Townsend 

91. 9« 
1.175 

2 

Louis  H.  Skinner - 

a 

Oharlf^s  W.  Johnston ^ ^.      ^  ^  ^...^.^^^ 

835 

4 

P.  Sanford  Ross 

775 

6 

Hasell  W.  Croach 

6 

Charles  J.  Relyea* 

350 

7 

John  Gr.  Smith _ - 

i^ew 

2,471 

8 

C.  0.  Campbell 

• 

*  Bid  informal,  guarantee  being  unsigned. 

Contract  (dated  September  20, 1892)  awarded  to  HaseU  W.  Crouch. 

« 
Abstract  of  proposals  for  removal  of  wreck  of  schooner  Kate  V.  Aiiken  in  Swash  Channel 
Charleston  Harbor,  received  and  opened  at  12  o'clock  noon  of  May  15, 1893,  bjf  F^rederie 
F.  Abbot,  Captain,  Corps  of  Engineers. 


Ko. 


1 
2 
8 


Name  of  bidder. 


George  W.  Egan  and  Jacob  Friday, 

K.  S.  Tapper  and  J.  G.  Sn^ith 

C.  W.  Jonnston  and  E.  Townsend . 


98,4«0 
8.440 
4,745 


Contract  (dated  May  23, 1893)  awarded  to  Charles  W.  Johnston  and  Enoch  Town- 
send* 


M  17. 

PRELIMINARY  EXA.MINATION  OF  LYNCH  RIVER,  SOUTH  CAROLINA. 
[Printed  in  Hoose  Ex.  Doc.  No.  125,  Fifty-second  Congress,  second  seesion.] 

Office  of  the  Ohief  of  ENamEEBs, 

United  States  Armt, 
Wdshingtofij  D.  0.,  December  12j  1892. 

Sir:  I  have  the  honor  to  submit  the  accompanying  copy  of  report 
dated  December  2, 1892,  by  Capt.  P.  V.  Abbot,  Corps  of  Engineers^ 
giving  the  results  of  a  preliminary  examination  of  Lynch  Eiver,  South 
Carolina,  authorized  by  the  river  and  harbor  act  approved  July  13, 1892, 

Captain  Abbot  states  that  in  his  opinion  Lynch  Biver  is  worthy  of 
improvement  from  Eflangham,  S.  C,  to  deep  water  in  Clark  Biver  for 
steamers,  and  above  Effingham  for  a  distance  of  about  50  miles  for 
rafts  and  flatboats. 

For  the  reasons  mentioned  by  the  local  engineer,  Col.  Wm.  P.  Oraig- 
hiU,  Corps  of  Engineers,  the  division  engineer,  concurs  in  the  opinion 
that  this  river  is  worthy  of  improvement  by  the  General  Government 
to  the  extent  indicated  in  this  report,  and  this  opinion  is  also  concurred 
in  by  this  office. 

Captain  Abbot  estimates  that  a  sufficiently  close  and  accurate  sorvej 
to  cover  the  necessities  of  the  case  can  be  made  for  $600. 
Very  respectfully,  your  obedient  servant, 

Thos.  Lincoln  Caset, 
Brig,  Oen.^  Chief  of  Engineers. 

Hon.  S.  B,  Elktns, 

Secretary  of  Wan 
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sepobt  of  oapt.  pbedebio  y.  abbot,  oobps  of  enaxneebs. 

United  States  Engineeb  Office, 

OharUstoUy  8,  0.,  December  2j  1892. 

Oknebal:  I  haye  the  honor  to  sabmit  the  followiDg  report  of  a  per- 
sonal exainination  of  Lynch  Biver,  Sonth  Carolina,  which  I  made  on 
KoTember  24  and  25, 1892,  when  the  river  was  only  about  1  foot  above 
dead  low  water. 

In  my  opinion  this  stream  is  worthy  of  improvement  from  Effingham, 
S.  C,  to  deep  water  in  Clark  Eiver  for  steamers,  and  above  EfQjig- 
ham  for  a  distance  of  about  50  miles  for  rafts  and  flatboats. 

On  the  part  of  the  river  above  Effingham  timber  rafts  are  now  run, 
and  a  small  sum  judiciously  spent  here  will  greatly  facilitate  this  traffic 
For  about  65  miles  below  Effingham  the  river  is,  with  few  exceptions,  in 
fair  condition  for  use  by  such  steamers  as  i^ow  run  on  the  Upper  Wac- 
camaw,  on  the  Little  Pedee,  on  the  Wateree,  and  on  the  Congaree 
rivers.  For  a  comparatively  small  expenditure  this  65  miles  could  be 
put  into  excellent  condition.  From  65  to  73  miles  below  Effingham  the 
river  wanders  through  a  cypress  swamp,  with  three  connections  with 
Clark  Biver  besides  its  own  mouth  in  Great  Pedee  Biver. 

There  appears  to  be  depth  enough  in  this  part  of  the  river  itself  and 
through  the  lakes  connecting  it  with  Clark  Biver  to  give  a  good  steam- 
boat route  from  the  good  ponion  of  Lynch  Biver  to  the  good  portion 
of  Clark  Biver.  By  one  of  these  connections  it  is  almost  certain  that 
a  good  outlet  into  the  Great  Pedee  can  be  secured.  The  Pedee 
mouth  of  Lynch  Biver  itself  can  not  be  satisfactorily  improved.  To 
wisely  choose  the  best  of  the  three  different  available  routes  and  esti- 
mate the  cost  of  the  work  a  survey  is  absolutely  necessary. 

Lynch  Biver  flows  through  a  fertile,  well-cultivated  section  of  coun- 
try, which  is.  almost  entirely  without  railroad  facilities  below  Effing- 
ham. There  are  twenty-two  landings  on  the  right  bank  and  twenty- 
two  landings  on  the  left  bank  of  this  part  of  the  river,  which  gives  on 
each  side  an  average  of  one  landing  to  each  3  miles,  making  this 
river  much  more  accessible  to  the  land  along  its  banks  than  the  major- 
ity of  rivers  in  this  State.  The  people  all  along  the  river  are  anxious 
to  have  it  opened  for  steamers. 

At  the  time  of  my  examin  ation  there  were  rafts  aggregating  about  1,000 
logs  of  fine  pine  timber  and  1,500  cross-ties  waiting  for  a  freshet  to  pass 
oat  of  the  river  and  into  Clark  Biver  over  a  log  jam  in  the  extreme 
lower  end  of  the  river.  I  am  told  that  there  is  a  very  considerable 
traffic  now  carried  down  the  river  by  rafts,  but  I  was  unable  to  get 
any  reliable  figures  as  to  its  amount.  Judging  by  results  actually 
obtained  on  somewhat  similar  rivers  by  work  which  I  have  done  in 
the  last  four  or  five  years,  I  think  that  an  annual  shipment  of  at  least 
$50,000  would  quickly  spring  up  if  this  river  were  improved  and  that 
the  business  would  keep  on  increasing.  The  lower  part  of  the  river 
swamp  contains  immense  quantities  of  most  valuable  cypress,  and  as 
soon  as  the  mouth  is  opened  the  whole  will  become  available  for  mar- 
ket. A  large  cypress-cutting  sawmill  on  Great  Pedee  Biver,  only 
8  miles  below  the  mouth  of  Lynch  Biver,  will  afford  a  ready  market 
for  this  timber,  as  it  has  nearly  exhausted  the  cypress  in  the  Great 
Pedee  swamps,  which  (the  cypress)  lies  near  enough  to  be  conveniently 
reached. 

The  river  is  crossed  by  three  wooden  bridges.  They  could  be  cheaply 
provided  with  draw  spans,  as  they  are  already  built  with  wide  raft 
spans. 
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This  river  was  examined  January  15,  1881  (see  p.  1039,  Annaal 
Report  Chief  of  Engineers  for  that  year),  by  Mr.  John  F.  Darling,  as- 
sistant engineer.  My  own  observations  on  this  river  do  not  agree  with 
Mr.  Darling's.  Like  aU  the  rivers  in  this  section  of  the  State,  Lynch 
Biver  can  not  be  navigated  by  steamers  at  dead  low  water,  but  gange 
observations  show  that  there  is  at  least  2  or  3  feet  rise  in  the  river 
for  all  but  a  very  few  weeks  each  year,  and  this  low  period  does  not 
generally  correspond  with  the  time  when  river  traffic  would  be  active. 
There  are  hardly  any  caving  banks  on  the  river,  and  decidedly  less 
snags  which  would  require  removal  than  on  any  other  river  of  ite 
length  I  have  examined  in  the  State. 

1  estimate  that  a  sufficiently  close  and  accurate  survey  of  the  lower 
part  of  this  river,  to  cover  the  necessities  of  the  case,  can  be  made  in 
two  months'  time  by  a  party  costing  $300  a  month.    •    •    • 
Ycry  respectfully,  your  obedient  servant, 

Frederic  V.  Abbot, 

Captain  of  Engineers* 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers^  U.S.  A, 

(Through  Col.  WiUiam  P.  Craighill,  Corps  of  Engineers,  Division 
Engineer,  Southeast  Division.) 

[First  indonemexit.] 

U.  S.  Engineer  Ofpicb, 
Baltimore.  Md.,  December  7, 1892, 

Kespectfully  subraitte*to  the  Chief  of  Engineers. 
For  the  reasons  mentioned  by  the  local  engineer  I  concur  in  tb<^ 
opinion  that  this  river  is  worthy  of  improvement  by  the  General  Gov 
ernment  to  the  extent  indicated  by  him  in  his  report. 

Wm.  p.  CBAianrLL, 
Colonel  J  Corps  of  Engineers. 
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DCPBOYEMENT  OF  BIYEBS  AND  HABBORfl  IN  EASTEBN  GEOBGIA. 


REPORT  OF  CAPT.  O.  M.  CARTER,  CORPS  OF  ENGINEERS,  OFFICER  IN 
CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  SO,  1893,  WITR  OTHER 
DOCUMENTS  RELATING  TO  THE  WORKS, 

IMPBOVEMEirrS. 

1.  SaTannalT  Harbor^  Georgia.  |    9.  Brnnswick  Outer  Bar,  Georgia. 

10.  Jekyl  Creek,  Georgia. 

11.  CamberlaDd  Sound,  Georgia. 

12.  Inside  water  route  between  Savan- 
nah, Ga.,  and  Femandina,  Fla. 

13.  Bemoving  sunken  vessels  or  craft  ob- 
structing or  endangering  naviga- 
tion. 


2.  Savannah  Biver,  Georgia. 

3.  Savannah  Biver  above  Augusta,  Ga. 

4.  Darien  Harbor,  Georgia. 
.5.  Altamahm  Biver,  Georgia. 
O.  Oconee  Biver,  Georgia. 

7.  Oemolgee  Biver,  Georgia. 

8.  Bronswick  Harbor,  Georgia. 


EXAMINATION. 


14.  SaTannah  Biver,  Georgia,  between  Spirit  Island  and  crossing  of  Charleston  and 
8»vannah  BaUway. 


HARBOR  lilinES. 


15.  Savannah  Biver  in  vicinity  of  quarantine  station  near  Fort  Pulaski,  Savan- 
nah, Ga. 


United  States  Enginbeb  Office, 

Savannah^  Oa.j  July  i,  1893. 

GenebAL:  I  bave  the  honor  to  transmit  herewith  my  annual  re- 
IK>rt  for  the  fiscal  year  ending  June  30, 1893,  upon  the  works  of  river 
and  harbor  irax)royement8  then  in  my  charge. 

Very  respectfully,  your  obedient  servant, 

O.  M.  Cabteb, 
Captain^  Corps  of  Engineers. 

Brig.  Oen.  Thomas  L.  Casey, 

Chief  of  Engineers.  U.  8.  A. 
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Nx. 

IMPROVEBfENT  OF  SAVANNAH  HARBOR,  GEORGIA. 

Operations  for  improving  this  harbor  have  been  carried  on  dnrin) 
the  last  fiscfld  year  in  accordance  with  a  project  of  improyement  a^: 
proved  by  the  Secretary  of  War  July  22, 1890,  and  printed  as  part  <i 
Appendix  O  1^  Annual  Report  of  the  Chief  of  Engineers  for  1891 
For  a  special  history  of  past  work,  see  pp.  1012-1023,  Annual  RcfK)! 
of  the  Chief  of  Engineers  for  1888,  and  the  annual  reports  of  the  saiu 
officer  since  that  date. 

ORIGINAL  CONDITION. 

In  1873,  before  the  work  of  improvement  was  inaugurated,  the  nwu 
draft  of  vessels  navigating  the  river  at  high  water  was  14.5  feet.  Tb 
mean  rise  and  fall  of  the  tide  was  about  6.5  feet  at  the  city  of  Sava- 
nahy  and  7  feet  at  the  mouth  of  the  river. 

PLAN  OF  IMPROVEMENT. 

The  plan  of  improvement  under  which  operations  have  been  carritl 
on  during  the  last  fiscal  year  provides  for  the  establishment  of  a  ch:i- 
nel  depth  of  26  feet  at  mean  high  water  from  the  city  of  Savanuiih  o 
the  sea.  The  mean  rise  and  fall  of  tide  varies  from  6.97  feet  at  Fct 
Pulaski  to  6.07  feet  at  the  barge  office  in  the  city  df  Savannah.  Te 
principal  features  of  the  project  of  improvement,  which  is  printed  a.^ 
part  of  Appendix  O  1,  Annual  Ueport  of  the  Chief  of  Engineers  >t 
1890,  are : 

(1)  The  enlargement  of  Drakie  Cut. 

(2)  The  entire  or  partial  removal  of  King  Island. 

(3)  The  construction  of  a  deflecting  jetty  from  Argyle  Island. 

(4)  The  partial  removal  of  Marsh  Island  and  tiie  closing  ofte 
channel  north  of  it. 

(5)  The  construction  of  a  training  waU  from  Marsh  Island  to  Ein? 
Point  and  the  enlargement  of  the  river  near  there. 

(6)  The  construction  of  a  training  wsdl  at  Gi^en  Bank. 

(7)  Spur  jetties  or  bank  protection  in  the  Wrecks  Channel,  ^^ 
deflecting  jetty  at  Mackay  Point. 

(8)  The  removal  of  a  portion  of  Dam  No.  15. 

(9)  The  closing  of  Duck  Puddle. 

(10)  The  construction  of  shore  protection  and  of  training  ^^ 
between  the  wing  dams  in  2forth  Channel  from  the  Upper  Flats  tote 
Oyster  Bed. 

(11)  The  construction  of  training  waUs  extending  eastward  if^ 
Cockspur  Island  and  the  Oyster  Bed. 

(12)  Dredging  is  provided  for  between  the  Cross  Tides  and  d« 
Tybee  Boads. 

The  estimated  cost  of  this  improvement  is  93,500,000,  provided  fn^^ 
are  re^larly  and  adequately  supplied. 

Prior  to  1826  an  expenditure  of  about  $100,000,  raised  by  a  tax  vft 
shipping  entering  the  harbor,  was  made  under  the  direction  •f^ 
commissioners  of  pilotage  in  clearing  Uie  river  of  wrecks,  and  in  odf^ 
wiy  improving  its  condition,  and  between  1867  and  1871  an  expew 
ture  of  $157,000  was  made  by  the  city  of  Savannah  in  dredging  on  Jj 
shoals  between  Cross  Tides  and  the  sea.    From  1826,  the  date  <rf* 
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ir-st  appropriation  made  by  the  United  States  for  the  river,  up  to  the 
late  <4*  liegiuiiin^  operations  according  to  the  26-foot  plan  ofimprove- 
;itnt,  appropriations  aggregating  $1,879,096.64  were  made  by  Congress 
or  the  work. 

SUMMARY  OF  OPERATIONS  PRIOR  TO  JULY  1,  1892. 

In  1872  the  United  States  Engineer  Department  resumed  charge  of 
he  improvement  of  tlie  harbor,  and  from  that  time  up  to  July  1,  1874 
>ihce  which  date  operations  have  been  carried  on  in  accordance  with 
he  22-foot  plan  of  improvement  described  on  p.  1246,  Annual  Report 
»f  tlie  Chief  of  Engineers  for  1890),  there  were  removed  from  the  chan- 
lel  6  vessels,  16  cribs,  and  1  sunken  lighter,  besides  166,498  cubic  yards 
f  material  dredged  from  the  wrecks,  the  shoals  abreast  of  Elba  Island 
nd  at  the  Oyster  Beds,  and  from  Tybee  Knoll. 
Under  the  22-foot  project  the  following  work  has  been  accomplished: 
At  Cross  Tides  a  dam  has  been  constructed,  extending  from  theEice 
)ike  on  Argyle  Island  to  that  on  Hutchinson  Island,  with  the  object  of 
;i  verting  a  large  volume  of  water  at  ebb  tide  into  the  Front  Kiver. 
^his  dam  was  originally  designed  to  be  a  i)ile  structure,  and  was  begun 
%  1S76.  During  the  next  year  it  was  so  much  injured  by  a  freshet 
Uat  work  upon  it  was  suspended.  In  December,  1878,  the  present  dam 
ras  begun.  It  is  composed  of  log  and  brush  mattresses,  and  brush 
I  seines  loaded  with  riprap  stone,  and  is  located  273  feet  above  the 
bandoned  pile  structure. 

As  won  as  the  4am  was  brought  up  above  the  level  of  mean  low 
ater  considerable  settlement  occurred,  due  to  scour  caused  by  the  ebb- 
ide  overpour.  To  prevent  fiirther  scour  an  apron  of  log  mattresses 
'as  placed  along  its  downstre^im  face,  and  the  dam  was  raised  in  1885 
ith  brush  fascines  and  stone  to  the  level  of  high  water  by  building  on 
lit*  upstream  side  of  the  crest,  utilizing  the  old  structure  as  an  addi- 
onal  apron. 

Since  that  time  frirther  settlement  has  occurred,  and  the  work  has 
Iso  been  damaged  by  fishermen  and  other  parties  who  throw  large 
iiautities  of  stone  oft*  the  dam  to  open  a  short  water  route  from  Back 
liver  to  the  city  of  Savannah. 

About  70  linear  feet  of  the  old  Kings  Island  Jetty,  near  Cross  Tides, 
an  removed  in  1880-'81  to  facilitate  the  flow  of  water  into  Front 
;iver. 

Three  wing  dams  were  constructed  in  1882-'83  for  the  improvement 
r  tlie  Garden  Bank  ShoaLiu  front  of  the  city.    They  spring  from  Fig 
$hind  and  contract  the  waterway,  which  was  formerly  from  900  to  1,050 
H»t  in  width,  to  about  560  feet.    A  short  spur  jetty  was  built  in  1883 
l)out  800  feet  above  the  lower  end  of  Fig  Island  to  regulate  the  ebb 
Dw  from  Front  Kiver  into  the  Wrecks  Channel. 
To  properly  confine  the  ebb  currents  in  the  Wrecks  Channel  a  train- 
ig  wall  rising  to  meiin  high  water  was  built  for  a  length  of  about  6,750 
^  t  downstream  from  a  point  a  little  above  the  lower  end  of  Fig  Island, 
itli  which  it  is  connected  by  a  return  work  160  feet  in  length. 
This  training  wall,  begun  in  1881,  and  extended  and  raised  #t  inter- 
»Is  since  then,  runs  about  parallel  to  the  right  bank  of  the  river,  and 
l>rovided  on  the  channel  side  with  11  short  spurs  placed  at  right 
ii;:les  to  the  axis  of  the  channel,  which  has  a  low-water  width  increas- 
ig  fn>ni  680  feet  at  the  upper  end  to  880  feet  at  the  lower. 
Two  dams,  numbered  5  andll^,  respectively,  and  designed  t«  in- 
*ea:*e  the  flow  of  water  in  the  main  channel,  were  built  in  1^3  to  close 
BNG  93 97 
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lateral  channels  on  either  side  of  Barnwell  Island,  opposite  Fort  O^'Io- 
thorpe. 

A  low-sill  dam,  designed  to  increase  the  ebb  flow  in  the  north  chan- 
nel, was  bnilt  in  1881  across  the  south  channel  a  short  distance  below 
the  head  of  Elba  Island. 

A  wing  dam,  numbered  15,  was  built  in  1883  for  the  improvement  of 
the  channel  at  the  Obstructions.  It  extends  eastward  from  Barnwell 
Island,  No.  3,  and  contracts  the  waterway,  which  was  formerly  about 
1,950  feet  in  width,  to  about  1,000  feet. 

Three  pairs  of  wing  dams  have  been  built  for  the  improvement  of  the 
crossing  at  the  Upper  Flats.  Those  numbered  4  and  23,  built  in  18S:{, 
constitute  the  upper  pair,  and  are  situated  at  the  eastern  end  of  Spiiit 
Island.  Those  numbered  6  and  25,  constituting  the  second  pair,  aud 
those  numbered  10  and  27,  constituting  the  thii'd  pair,  are  situated  at 
distances  below  the  first  of  about  800  and  1,G00  yards,  respectively. 

The  original  low- water  width  of  the  river  at  this  crossing  varied  frojL 
2,000  to  4,000  feet.  It  is  reduced  by  these  dams  to  1,050  feet  at  th« 
upper  and  to  1,200  feet  at  the  lower  pair.  These  dams,  rest,  with  tin 
inner  ends  of  the  respective  pairs,  upon  opposite  banks  of  the  river 
with  the  exception  of  the  one  numbered  27,  between  whose  inner  end 
and  the  shore  there  is  a  gap  of  about  500  yards. 

Three  wing  dams  have  been  built  for  the  improvement  of  the  cross- 
ing at  the  Lower  Flats.  At  the  upper  end  of  this  crossing,  dams  num- 
bered 14  and  29  were  built  in  1883-1885.  They  spring  from  the  opposite 
banks  of  the  river,  and  contract  the  waterway  from  over  2,400  feet  to 
1,250  feet.  At  the  lower  end  of  this  crossing  a  partially  completed 
dam,  numbered  13,  was  built  in  1883.  It  springs  jfrom  islands  1  audi, 
and  leaves  a  waterway  1,250  feet  in  width  between  its  outer  end  aud 
the  opposite  shore  of  Jones  Island. 

The  lateral  channel  at  Philbricks  Cut,  Big  Gap,  and  Dutch  Gap  are 
closed  by  dams  built  in  1882. 

Two  pairs  of  wing  dams  have  been  built  for  the  improvement  of  tbe 
Long  Island  Crossing. 

Dams  numbered  26  and  33,  constituting  thfe  upper  pair,  were  built  in 
1885.  They  reduce  the  low-water  width  of  the  river  from  3,100  to 
1,300  feet.  Dams  numbered  28  and  35,  constitutiug  the  lower  pair, 
were  built  in  1886-'87,  and  reduce  that  width  from  4,500  to  1,350  IWU 
The  inner  ends  of  these  dams  are  connected  with  the  shore,  with  the 
exception  of  number  35,  between  whose  inner  end  and  the  shore  of 
Jones  Island  there  is  a  gap  of  500  feet. 

To  prevent  the  diversion  of  the  ebb  flow  from  the  main  ship  channel 
a  dam  numbered  31,  and  about  3,600  feet  in  length,  was  built  in  18S5, 
to  close  the  old  channel  north  of  the  Oyster  Beds. 

For  the  improvement  of  the  channel  across  Tybee  Knoll,  a  trainirg: 
wall,  extending  from  the  Oyster  Beds  eastward  a  distance  of  10,031  feet, 
was  begun  in  January,  1889.  Two  courses  were  completed  during  tl.;»t 
fiscal  year,  and  during  next  year  the  third  course  was  extended  3,(HU».G 
feet,  and  an  additional  load  of  riprap  was  placed  on  the  entire  crest. 

All  of  the  structures  described  aie  composed  of  log  and  brush  mat- 
tresses, or  brush  fascines,  or  both,  loaded  with  riprap  stone.  In  their 
original  construction  and  the  repairs  which  it  has  been  necessary  to 
execute  up  to  July  1, 1800,  there  have  been  used  438,679.40  square  yanhs 
of  log  and  brush  mattresses,  165,853.28  cubic  yards  of  brush  fascines^ 
95,353.58  cubic  yards  of  riprap  stone,  and  1,591.87  cubic  yards  of  shells, 
while  973  cubic  yards  of  stone  have  been  removed  in  repairing  the  l^ig: 
Island  training  wall. 
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Dnrinfr  this  period  the  river  channel  was  widened  at  the  lower  end  of 
Fi|r  Island,  and  more  or  less  dredging  was  done  upon  the  various  shoals 
hot  ween  Cross  Tides  and  Tybee  Knoll.  Up  to  July  1, 1890,  the  total 
dredged  material  reinQved,consisting  of  sand,  mud,  and  shells,  amounted 
to  -%070,857.52  cubic  yards. 

Up  to  July  1, 1890,  the  total  expenditures  on  Savannah  Harbor  by 
the  United  States  since  1826,  including  outstanding  liabilities,  amounted 
to  81,875,219.03. 

irnder  the  present  project,  the  following  work  was  accomplished 
prior  to  July  1, 1892 :  The  Oyster  Bed  training  wall  was  extended  1,984.1 
fet»t,  making  its  total  length  12,016.1  feet.  In  addition  to  the  stone 
wsk'il  in  sinking  the  mattresses,  the  crest  of  the  training  wall  was  heavily 
loaded  with  riprap  stone,  being  brought  up  to  mean  low  water  for  a 
distanceof  7,000  feet.  There  were  used  72,178.4  square  yards  of  log 
anti  brush  mattresses  and  26,844.27  cubic  yards  of  riprap  stone. 

For  the  protection  of  caving  banks  there  were  built  at  Elba  Island 
17  spar  dams  of  piles  and  brush,  aggregating  1,248.2  feet  in  length,  and 
at  Jones  Island  27  similar  dams  aggiegating  2,845.8  feet  in  lengtli. 
There  were  used  in  these  dams  1,131  piles,  18,933.02  cubic  yards  of  brush 
fascines,  and  996.98  cubic  yards  of  stone.  In  the  closing  dam  at  Duck 
Puddle,  532  feet  in  length,  there  were  used  275  piles,  6,218.99  cubic 
yards  of  brush  fascines,  and  778.39  cubic  yards  of  stone.  At  the  ends 
of  the  Elba  and  Jones  Island  spur  dams  there  were  driven  44  clusters 
f>f  fender  piles. 

In  the  southern  Elba  Island  training  wall  there  were  used  1,273 
piles,  20,116.38  cubic  yards  of  brush,  and  610.03  cubic  yards  of  stone.  In 
the  uorthern  Elba  Island  training  wall  there  were  used  594  piles, 
9,526.19  cubic  yards  of  brush,  and  353.38  cubic  yards  of  stone. 

There  was  removed  by  dredging  at  various  times  from  the  various 
Rhoals  between  the  Ocean  Steamship  Company's  wharves  and  Tybee 
KiioU  432,315.16  cubic  yards  of  material. 

The  total  expenditures  under  the  present  project  up  to  July  1,  1892, 
including  all  outstanding  liabilities,  amounted  to  $346,377.80. 


OPERATIONS  DURING  THE  FISCAL  YBAB  ENDING  JUNE  30,  1893. 

The  river  and  harbor  act  approved  July  13, 1892,  contained  an  appro- 
>riati4in  of  $318,760  for  continuing  this  improvement,  with  the  following 
provisions: 

Fr^rided,  That  contraots  may  be  entered  into  by  tlie  Secretary  of  War  for  ancb 
naterials  and  work  as  may  be  neccsflary  to  complete  the  present  project  of  improve- 
netit,  to  be  paid  for  as  appropriations  may  from  time  to  time  be  made  by  law,  not 
;o  excee<lin  the  aggregate  two  milUou  eight  hundred  and  thirty-one  thousand  two 
iuu<lred  and  fifty  dollani  exclusive  of  the  amount  herein  and  heretofore  appropri- 
ktoU. 

A  contract  was  entered  into  with  P.  Sanford  Eoss,  of  Jersey  City, 
S^.  J.,  for  all  of  the  dredging,  and  with  The  Atlantic  Contracting 
J'omimuy,  of  New  York,  for  all  of  the  other  work  required  for  the 
mprovement. 

Jetty  work  under  the  contract  awarded  October  22,  1892,  to  The 
Atlantic  Contracting  Company  was  begun  October  1-i,  1892,  and  has 
on  tinned  to  the  end  of  the  fiscal  year. 

There  were  driven  in  the  north  Elba  Island  training  wall  2^290  piles. 
Ill  vanciiig  it  9,119.8  linear  feet.  There  were  put  into  this  training  wall 
1,019.90  cubic  yards  of  fascines;  39,366.34  square  yards  of  mattresses, 

liich  were  sunk  on  the  channel  side;  2,065.89  cubic  yards  of  stone. 
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and  168,661.10  feet  B.  M.  of  6  by  10  inch  timber,  as  waling,  cross  and 
back  ties,  for  the  fastening  of  which  17,480.11  pounds  of  iron  bolts 
were  used.  There  were  also  driven  181  groups  of  tie  piles  and  1  .clus- 
ter of  fender  piles;  and  in  the  repairing  of  the  old  work  of  the  training 
wall  there  were  used  618.36  cubic  yards  of  fascines,  and  18  piles  were 
driven. 

There  were  put  into  the  south  Elba  Island  training  wall  5,526.36  cubic 
yards  of  fascines;  26,706.59  square  yards  of  mattresses,  which  were 
sunk  on  the  channel  side;  869.86  cubic  yards  of  riprap  stone,  76,548.00 
feet  B.  M.  of  6  by  10  inch  timber,  a-s  waling,  cross  and  back  ties,  for 
the  fastening  of  which  9,316.15  x>ounds  of  iron  bolts  were  used.  There 
were  also  driven  86  groups  of  tie  piles  and  22  piles  in  repairing  old 
'  work. 

There  were  put  into  the  Lower  Flats  training  wall  829.18  cubic  yards 
of  fascines,  174,522.02  square  yards  of  brush  mattresses  and  5,082.34 
cubic  yards  of  riprap  stone. 

There  were  driven  on  the  four  new  spur  dams  built  on  the  nortb 
shore,  below  Wing  Dam  Ko.  29, 200  piles,  making  an  aggregate  length 
of  780  feet.  There  were  put  into  these  spur-dams  2,103.71  cubic  yards 
of  fascines,  8,259  feet  B.  M.  of  6  by  10  inch  timber,  and  1,006.64 
pounds  of  iron  bolts.  Aside  from  the  pile  work  proper  there  were 
driven  1  group  of  tie  piles  and  5  clusters  of  fender  piles,  so  that  tbe 
entire  number  of  piles  driven  was  217. 

There  were  put  into  the  old  Elba  Island  and  Jones  Island  spur  dams 
1,932.90  cubic  yards  of  fascines,  125  square  yards  of  mattresses,  37 
cubic  yards  of  stone,  and  48,659.5  feet  B.  M.  of  6  by  10  inch  timber, 
as  waling,  cross  and  back  ties,  for  the  fastening  of  which  5,596 jl 
pounds  of  iron  bolts  were  used.  There  was  also  driven  1  cluster  of 
fender  piles,  and  in  repairing  the  spur  dams  41  piles  were  driven. 

There  was  put  into  the  Duck  Puddle  closing  dam  758.24  cubic  yards 
of  fascines,  raising  its  crest  to  the  level  of  mean  high  water. 

Altogether  there  were,  therefore,  put  into  the  various  works  during 
the  year  63,088,65  cubic  yards  of  fascines,  240,708.95  square  yards  of 
mattresses,  8,055.09  cubic  yards  of  stone,  302,027.60  feet  B.  M.  of  6  by 
10  inch  timber,  33,399.10  pounds  of  iron  bolts,  and  3,128  piles. 

Dredging  under  a  contract,  awarded  October  20, 1892,  to  P.  San  ford 
Boss,  was  commenced  on  October  10, 1892,  and  continued  to  tbe  end 
of  the  fiscal  year.  The  following  quantities  of  material  were  removed 
at  various  points: 

(1)  At  the  shoal  opposite  the  Central  Railroad  Company's  wharves, 
97,541.49  cubic  yards. 

(2)  At  Garden  Bank,  29,766.3  cubic  yards. 

(3)  At  the  shoal  opposite  the  Savannah,  Florida  and  Western  E^iil- 
way  Company's  wharves,  28,163.4  cubic  yards. 

(4)  At  the  obstructions  near  the  upper  mouth  of  the  South  Channel 
31,521.7  cubic  yards. 

(5)  At  the  Lower  Flats,  86,536.1  cubic  yards. 

(6)  At  the  Oyster  Bed  Shoals,  51,328.3  cubic  yards. 

(7)  On  Tybee  Knoll,  163,661.39  cubic  yards;  making  in  all  488,518.68 
cubic  yards  of  material  removed  during  the  year. 

CONDITION  OF  WORK  JUNE  30,  1893. 

Oro88  Tides. — The  condition  of  this  work  is  about  as  described  in 
former  reports.  The  general  crest  is  now  at  an  average  heiglit  of  L5 
feet  above  mean  low  water. 
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City  of  Savannah. — ^The  depth  of  water  above  the  Ocean  Steamship 
Company's  wharves  shows  no  appreciable  change  during  the  year.  At 
these  wharves  and  below  considerable  dredging  has  been  done,  and  the 
ISfoot  curve  now  commences  about  2,000  feet  above  the  Central  Eail- 
road  elevator,  and  continues  unbroken  as  far  down  as  600  feet  below  the 
City  Exchange.  Thence  downward  the  IS-foot  curve  is  interrupted  at 
$^}ve^al  plac*es,  but  there  is  a  least  practicable  depth  of  15^  feet.  On 
Ganlen  Bank  dredging  has  been  done,  leaving  a  least  practicable  depth 
of  16^  feet  over  this  shoal.    The  wing  dams  here  are  in  good  condition. 

Wrecks  Channel. — Dredging  has  been  done  on  the  shoal  at  the  upper 
end  of  the  Fig  Island  training  wall,  opposite  the  Savannah,  Florida 
and  Western  Railway  wharves,  and  there  is  now  a  practicable  least 
depth  of  15.8  feet  over  it.  No  dredging  has  been  done  in  any  other 
part  of  Wrecks  Channel,  but  the  conditions  have  slightly  improved,  the 
area  of  the  18-foot  curve  having  extended  somewhat,  as  compared  with 
the  last  annual  rei)ort.  The  practicable  least  depth  throughout  Wrecks 
Channel  is  about  the  same  now  as  then,  viz.,  16  feet.  « 

ObstructiotM. — Considerable  dredging  has  been  done  here  and  has 
resulted  in  making  the  18-foot  curve  continuous  and  in  giving  a  prac- 
ticable least  depth  of  17^  feet  over  the  shoal. 

Upper  Flats. — Hixe  wing  dams  and  training  walls  built  for  the  im- 
provement of  this  crossing  are  in  good  condition,  both  the  north  and 
the  south  Elba  Island  training  walls,  as  well  as  the  Elba  Island  spur 
dams,  having  undergone  some  repairs  during  the  year  and  having  been 
strengthened  by  waling  and  cross  and  back  ties  of  6  by  lOinch  timber. 
The  north  Elba  Island  training  wall  was  extended  easterly  a  distance 
of  9,119.8  feet  to  about  1,440  below  Wing  Dam  No.  29,  where  it  joins  a 
spur  dam  built  out  from  the  shore,  and  forming  a  return.  Between 
Wing  Dams  No.  4  and  No.  6  there  still  remains  a  channel  region  with 
of  about  16^  feet  practicable  least  depth;  otherwise  the  18-foot  curve 
is  continuous,  and  17  feet  can  be  safely  carried  over  the  crossing  at  mean 
low  water.    No  dredging  was  required  here. 

Loicer  Flats. — On  the  north  shore  four  new  spur  dams,  including  the 
one  forming  a  return  for  the  Elba  Island  training  wall,  have  been  built 
below  Wing  Dam  No. 29,  aggregating  in  length  780  feet.  On  the  south 
shore  a  training  wall  about  2,450  feet  long,  consisting  of  brush  mat- 
tresses and  riprap  stone,  and  built  up  to  about  3  feet  above  low-water 
level,  was  constructed,  from  Wing  Dam  No.  14  to  Wing  Dam  No.  13. 
Considerable  dredging  has  been  done  during  the  year  and  has  resulted 
in  making  the  18-foot  curve  continuous  over  this  crossing. 

Lang  Island  Crossing. — ^The  wing  dams  at  this  crossing  are  in  good 
condition.  The  area  of  the  18- foot  curve  has  i)erceptibly  increased 
since  the  last  annual  report,  as  has  also  the  practicable  least  depth 
over  the  crossing,  which  now  is  16.2  feet  as  against  15.2  feet  in  1892. 
No  dredging  was  required  here. 

Oyster  Beds. — Dam  No.  31  is  in  good  condition.  The  channel  at  this 
point  has  been  well  maintained  during  the  year.  It  has  been  widened 
by  dredging  on  the  northern  edge  of  the  shoal  opposite  the  red  light  on 
Oyster  Bed  Shoal. 

•  Tybee  Knoll. — ^The  oyster  bed  training  wall  is  in  good  condition. 
Cousiderable  dredging  has  been  done  in  the  channel  on  both  the  Elba 
Island  and  the  Jones  Island  range,  from  about  Buoy  No.  6  to  below 
Buoy  No.  7.  There  is  now  over  this  entire  stretch,  and  out  to  deep 
water,  a  practicable  least  channel  depth  of  17  feet. 

Share  protection. — ^Eepairs  required  to  be  made  to  the  Elba  and 
Jones  Island  spur  dami^  have  been  carried  out  during  the  year.    They 


r 


1542   REPORT  OP  THE  CHIEF  OF  ENGINEERS,  tJ.  S.  ARMY. 

were  also  strengthened  by  waling,  cross  and  back  ties  of  6  by  lO-ineli 
timber,  and  are  now  in  good  condition. 

Four  new  spur-dams,  Kos.  28,  29,  30,  and  31,  were  built  into  the 
river  irom  the  north  shore,  having  an  aggregate  length  of  753.2  feet 
and  filling  the  gap  between  Jones  Island  Spur  Dam  No.  1  and  the 
lower  end  of  the  north  Elba  Island  training  wall. 

Closing  dams. — ^AU  of  the  closing  dams  upon  the  river,  with  the 
exception  of  those  at  Philbrick  Cut  and  Big  Gap,  are  in  good  condi- 
tion. Some  breaks  have  taken  place  in  the  closing  dams  at  Philbrick 
Out  and  Big  Gap,  which,  when  completed,  were  at  the  level  of  mean 
high  water.  A  great  deal  of  stone  has  been  thrown  off  those  dams  by 
negro  fishermen  to  open  a  waterway  through  into  the  South  Channel, 
and  these  small  gaps  have  rapidly  enlarged  under  the  influence  of 
storms.  All  of  the  other  closing  dams  are  in  good  order,  although  they 
have  settled  slightly  in  some  cases. 

The  crest  of  the  Duck  Puddle  closing  dam,  which  had  settled 
somewhat,  was  brought  up  to  the  level  of  mean  high  water  by  means 
of  brush  fascines. 

COMMERCE  AND  NAVIGATION. 

A  full  statement  and  discussion  of  the.  commerce  of  Savannah  were 
given  in  my  annual  report  for  1890,  to  which  I  respectfully  refer  lor 
details  in  this  connection. 

The  railroads  now  centering  in  Savannah  are  the  Charleston  and 
Savannah,  the  South  Bound,  the  Central  of  Georgia,  the  Savannah, 
Americus  and  Montgomery,  and  the  Savannah,  Florida  and  Western, 
Bailroadu  under  construction  are  the  Macon  and  Atlantic,  the  Middle 
Georgia  and  Atlantic,  the  Macon  and  Dublin,  and  the  Florida  Central 
and  Peninsular. 

In  addition  to  the  railroads  the  Savannah  Biver,  navigable  as  far  a5 
Augusta,  a  distance  of  202  miles  by  the  river,  for  boats  drawing  from  4 
to  5  feet,  affords  another  means  of  communication  with  the  interior, 
and  many  small  steamers  and  sailing  craft  ply  the  waters  of  the  inland 
route,  along  the  adjacent  coast,  gathering  the  products  of  sea  and  of 
the  coast  plantations  for  transshipment  at  Savannah. 

These  avenues  of  commerce  bring  to  Savannah  the  cotton,  lumber, 
naval  stores,  and  farm  and  mineral  products  of  large  portions  of  tbe 
States  of  Georgia,  South  Carolina,  Florida,  Alabama,  and  Tennessee, 
as  well  as  other  classes  of  through  freights  from  the  West  and  North- 
west. 

Kegular  lines  of  steamships  have  been  established  between  this  ])ort 
and  Boston,  New  York,  Philadelphia,  and  Baltimore.  These  line* 
comprise  a  total  of  12  steamships,  of  which  7  are  to  New  York,  2  to 
Boston,  2  to  Baltimore,  and  1  to  Philadelphia.  They  make  yearly  motr 
than  400  voyages  and  carry  about  663,000  tons  of  freight. 

On  the  inland  waters  there  are  seven  small  steamers  plying  between 
Savannah  and  adjacent  ports,  making  annually  from  500  to  600  trips 
and  carrying  about  67,000  tons  of  freight,  valued  at  over  $4,000,OOU. 

The  chief  articles  of  export  are  cotton,  lumber,  and  naval  stores, 'i^f 
which  the  present  annual  shix)ment8  may  be  given  in  round  number* 
as  follows:  Of  cotton,  1,027,000  bales 5  of  lumber,  over  116,000,(Krt 
feet,  and  of  naval  stores,  273,566  barrels  of  turpentine  and  l,OO2,0<i0 
barrels  of  rosin. 

There  are  also  large  shipments  of  fruit  and  vegetables  to  northeru 
ports,  aggregating  over  1,000,000  packages  annually,  and  some  of  the 
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phosphate  rock  from  the  Florida  mines  is  seeking  an  outlet  to  foreign 
liort8<at  Savannah. 

The  total  annual  tonnage  of  the  port,  inward  and  outward  bound, 
']&  over  2,000,000  tons. 

A^ltliough  the  volume  of  the  business  of  this  port  has  been  main- 
tainetl,  the  prices  obtained  for  cotton,  lumber,  and  naval  stores,  the 
iiuilin;;  exports,  have  been  so  low  and  unsatisliictory  during  the  past 
y«ir  that  the  value  of  the  exports  has  decreased  considerably. 

Past  improvement  of  the  harbor  has  resulted  in  increasing  the 
available  depth  at  high  water  from  14.5  to  from  22  to  23  feet.  The  in- 
rrejise  in  the  value  of  exports  since  the  year  1873,  when  the  work  was 
begun  is  proportional  to  the  cube  of  the  increase  in  the  depth  of  water 
daring  the  same  period.  If  the  same  proportion  should  hold  till  a 
depth  of  26  feet  is  reached,  the  value  of  the  exi)orta  alone  would  then 
l)e  about  4150,000,000.  The  annual  saving  in  freight  rates  alone,  due 
o  the  increased  depth,  amounts  to  more  tlian  the  total  sum  of  money 
'xpended  by  the  United  States  upon  the  harbor.  Kates  of  marine 
usurance  have  also  been  reduced. 

Table  1,— Cotton  receipt9  at  Savannah  from  1872  to  1892. 


Seaaoii,  Aug.  31  to  Sept.  1— 


<\  '74. 
■«74-T5. 

•»::•- -76 , 

•>76-T7 

t^i  i—  < a 

<rt*  'TV 


No.  of 
bales. 


Seasou,  Aag.  31  to  Sept.  1 — 


612,794 
630,372 
614,478 
523,244 
477,435 
597,449 
693,764 
741, 018 
889,383 
737,056 


1882-'83 
188:^'84 
1884-'85 
1885-'86 
1886-'87 
1887-'88 
ld88-'89 
1889-'90 
1800.'91 
l891-'92 


No.  of 
balea. 


817. 670 
655,749 
728, 087 
803.  359 
804,412 
892. 318 
828,168 
956. 517 
1, 139.  500 
1,027,816 


Tabls  2,—Steam$kip  line». 


Lines. 


u-fATt  Steamship  Co 

Sfw  Kngland  awl  Savannah  Steamship  Co 
kl*  rcluatt'  and  Miners'  Traasportatioa  Co 
JcfAo  Steamship  Co 


Tetal 


Savannah  to— 


New  York  ... 

Boston 

Baltimnro  — 
Philadelphia 


steamers. 


Voyages. 


7 
2 
2 
1 


207 
69 
98 

37 ; 


Freight. 


423. 668 

101,925 

82. 237 

55.326 


12 


411 


663,156 


•  Controlled  by  Ocean  Steamship  Company. 


MISCELLANEOUS. 


Th*  work  is  located  in  the  coUection  district  of  Savannah,  Ga.  Savjinnah  is  the 
l«»an»^t  port  of  entry.  Amount  of  duties  collected  in  1892,  $-47,087.  The  nearest 
icht'bonses  are  those  upon  the  river,  and  forts  Oglethorpe  and  Pulaski  are  the 
K'iirest  forts. 

Siiire  the  existing  project  for  improving  Savannah   Harbor  was 
idopUnl  the  following  appropriations  have  been  made  for  this  work: 

p y  act  of  Congress  of — 

Au>^Bt  11,  1888  Tnnexpended  balance) $4,03.5.05 

September  19,  1890 350,000.00 

Jidvia,  1892 318,750.00 

March  3,  1893 1,000,000.00 

Totld 1,672,786.05 
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In  accordance  with  the  provisions  of  the  river  and  harbor  act  of  July 
13, 1892,  contracts  have  been  entered  into  for  the  execution  o£  all  of 
the  work  necessary  to  complete  the  present  project  of  improvement. 
It  is  unfortunate  that  ome-fourth  of  the  appropriation  made  on  March 
3, 1893,  does  not  become  available  until  July  1,  1894,  inasmuch  a^  ' 
operations  are  now  being  carried  on  vigorously  and  it  is  expected  that 
all  funds  available  wiU  be  expended  before  the  close  of  the  calendai 
year. 

The  sum  asked  for  during  the  next  fiscal  year  is  $1,500,000.  It  i^ 
important  that  operations  in  Savannah  Harbor  should  not  be  sus 
pended,  and  the  most  desirable  and  satisfactory  results  can  not  ht 
obtained  with  an  expenditure  during  the  year  of  a  less  amount. 

The  total  expenditures  under  the  present  project  to  June  30, 1893»  " 
including  all  outstanding  liabilities,  were  $827,609.48. 

Money  statement, 

July  1, 1892,  balance  nnexpended $8,  5<vir> 

Amonnt  appropriated  by  act  approved  July  13,  1892 31 8,  7r»4>.  i> 

Amount  appropriated  by  sundry  civil  act  api^roved  March  3,  1893 1,  OOO,  000,0 

1,3^7,  313.  r> 
June  30,  1893,  amount  expended  during  fiscal  year 327,  211.  r> 

Jnlyl,  1893,  balance  unexpended 1,000,102.1) 

July  1,  1893,  outstanding  liabilities $154,986.63 

July  1.  1893,  amount  covered  by  uncompleted  contracts 819, 705. 12 

974,  e9i.r> 

July  1, 1893,  balance  available 25,410.r> 


< 


Amount  (estimated)  required  for  completion  of  existing  project 1»83I,  250.10 

Amount  that  can  be  profitably  expend  d  in  fiscal  year  ending  June 
30,1895 1,500,  OOaiO 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 


Abstract  of  proposals  for  improving  harbor  at  Savanndhf  Ga.,  opened  on  Deeemher  ff, 

1892,  by  CapU  0.  M,  Carter^  Corps  of  Engineers, 


No. 

Namo  and  addresa  of  bidder. 

(1) 
Mattresses 

(850,  ma 

square  yards). 

Fascines 

(300,000 

cubic  yards). 

(3) 
File  work 

(50.000 
linear  feet). 

<4) 
Cluster  fecte- 

pilc« 

(200cli]ftto4. 

Price. 

Amonnt. 

Price. 

Amount. 

Price. 

Amounts 

Price. 

AbcmU 

1 

National  Dredging  Co.,  George 
G.  Barker,  vice  •  president, 
AVilmington,  Dc^l 

2 

American  Dredging  Co.,   L. 
Y.Schermerhom,  president, 
Philadelphia,  Pa 

$1.08 

1.10 
1.13 

.06 

$378,000 

385,000 
895,600 

332,500 

$1.80 

1.7flr 
L?i 

1.60 

$540,000 

537,000 
622,000 

480,000 

$1.76 

1.U 
1.55 

1.60 

$87,600 

72,000 
77,500 

80.000 

1"    ' 

$60.00      tUOO 
47.  OO          a  a  rk 

8 

P.  San  ford  Ross,  Jersey  City, 

4 
6 

W.  F.McCaoley,  Savannah,  G& 
The  Atlantic  Contractinj;  Co., 
John  F.  Oaynor,  president, 
NewYork.N.Y 

51.00 
50.00 

li.K>0 
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Ahttraci  of  propo9aJi  for  improving  harbor  at  Savannahy  Ga,,  etc. — Continned, 


1 
So. 

NaniA  and  Adchreu  of  bidder. 

(5) 

Qroups  of  tie  piles 

(1,500  groups). 

(«) 

^wn  timber 

(800,000  feet  B.M). 

(7) 

Iron  bolta 

(200, 000  pouuda). 

Price. 

Amount.    ^ 

t                                               ■ 

Price.       Amount.       Price. 

Amount. 

1 

yational  Dredfnnx^o-  George 
(■.    Barker,  vice  •  president, 
WilminirtoD.  Del 

3 

i 
i 

Ainor&caii   Dn-dsxing   Co..    L. 
Y.Scbermerhom,  presiaent, 
■     Phil«filelDbi«,  l*a 

124.00 

24.00 
20.00 

20.00 

$36,000 

i?.«>.  no 

$28,000 

$0  05 

$10,000 

P.Sjiiifortl  Rofts.  Jersey  City, 
»     X.J 

36. 000      Xi.  00 

26,400 
26,400 

24.000 

0.45 
0.04 

0.05 

9,000 

'  W.F.McCaaley.Savanuah.Oa. 
The  Atlantic  <\mtractine  Co., 
*rohii  F.  (Tiivnor.  prfJiment, 
1     NewYork.KY 

30,000 
30,000 

33.00 
30.00 

8,000 
10,000 

N II     Kame  and  address  of  bidder. 


(8) 

Riprap  stone 

(200,000  cubic  yards.) 


1  Kalional  Dredgin  g  Co. ,  George 
I     G.  Barker,   vice  -  president, 

Wilmington,  Dol 

2  American    I>redging    Co..  L. 
I     Y.  Schcrmerbom,  president, 

I     PliaaiMpbia,  Pa 

3  P.  Sanford  Roaai  Jeraey  City, 

X.J 


4  ,  W.  P.  HoCauley.  Savannab.Ga. 

5  The  Atlantic  Contract inje;  Co., 

John  F.  Gayuor,  president, 
New  York,  K.Y 


Price. 


$3.00 

3.04 
8.08 


2.»5 


Amount. 


(0) 
Large  stone 
(50,0MP  tons). 


$600,000 

608,000 
616,000 


Price. 


$2.80 

2.56 
2.60 


500,000  I      2.60 


Amount. 


TotaL 


$140, 000 

128, 000 
130, 000 


130,000 


$1,831,500 

1,810,800 
1,815,600 


*1, 686, 500 


K,K 

Kame  and  address  of  bidder. 

(10) 
Wbarflng  or  revet- 
ment 
(2,500  Unear  feet). 

(11) 

Dredging 

(7,000,000 

oubio  yards). 

Total. 

Grand 
total. 

1 

Price. 

Amount. 

Price.      Amount. 

Kational  Dreilging  Co.,  George 
0.  Barker,  vice-president, 
Wilminirion    Del 

$50.00 

88.00 

40.00 
43.00 

40.00 

$125,000 

95,000 

100.000 
107,500 

100,000 

$0.  Hj-o 

.17i 

.16 
.17 

.174 

• 
$1, 253, 000 

il.  378. 000 

t 

American    Dredging  Co.,  L. 
Y.  Scbennerhorn,  president, 
Philadelpbia,  Pa 

1,207,500     1.302,500 
1,120,000  ,*1.220.000 

$3,134,000 

3 

P.  Sanfonf  Ross,  Jeraey  City, 

3,030.800 

4 
ft 

W.F.HcCaulev.  Savannah.  Ga. 

The  AtUntic  Contracting  Co., 
John  F.  Gaynor,  preaident, 
New  York.  N.  Y 

1,190,000 
1,225,000 

1,297,500 
1,325,000 

8,113,100 

C     3,011,500 
\   •2,006,500 

*  It  is  reoomraended  that  the  bids  of  the  Atlantic  Contracting  Company,  of  New  York,  N.  Y.,  John 
F.  Gaynor.  president,  for  jetty  work  (the  first  nine  items),  and  that  of  "P.  Sanford  Ross,  Jersey  City, 
N-  J',  for  dndging  (tenth  anfl  eleventh  items)  be  accepted,  they  being  the  lowest  responsible  bidders 
for  the  best  siM  most  suitable  material  and  servioe. 


Amoant  for  which  the  Secretary  of  War  is  authorized  to  enter  iuto  eontracts, 
$3,150,000. 
Amoant  available  under  the  present  appropriation,  $310^000. 


t 


She^  Z' 


c/rr  ExcMAffee  U€mt 


-»-H 


EncfS 


"n 


Sort. 


^^ 


Shcift  4 


m 


y 


S   1, 


A    jy 


M^ACOM 


V 


EncSS 


I 


Jka^HHS9t8 


7h 


Ofgt^  ^hryoi^    s^  JBn^rn^  €XS» 


^ 


KSPUB.  I- 


ti'- 


1546      REPORT  OF  THE  CHIEF   OF  ENGINEERS,  V.  S.  ^ttMY. 


COMMERCIAL  STATISTICS. 


Cotton  statiatici  of  the  port  of  Savannah,  Ga.,  for  the  oommei'dal  year 

189M. 


M 


Beceipts  from  all  sources. 


UpIaDd^... 
Sea  Island. 

Total 


Qaantlty. 


Bale; 

085,7;<2 
42,084 


1,027,816 


Wei^li^ 


H 


Poun4M^.        ' 
470. 85*,  337      $rs, 
16.0M,  360 


496,848, 


Exports  from  SaTonnah. 


Coastwise 

Great  Britain 

France 

Other  continental  ports 

Mill  consumption  and  burnt 
Keshipped  to  interior 

Total 


Upland. 


>.a; 


Balem.  i 
495. 1»£>4  ' 
159,770 

301,239   !- 
2,317   , 
11K2   '. 


988,088 


Total  exports,  etc. 


Upland 

Sea  Island  . 

Total. 


Quantity. 


BaU», 
988,088 
42.160 


Weight. 


Tail 


PoundM.      ; 
481,001.238      $40.  «* 
17,025,051    *       2.W 


1,030,248 


498,026,289  \     4:.^.  91 


Foreign  exports : 

!  Coaatvfise  exports: 

Upland  . 

bales..    * 

190, 325 

Upland  . 

bales..    4» 

Sea  Island 

............. 

do.-.. 

16,718  1 

Sea  Island 

.........do....      ^ 

Average  valae  per  bale : 

Average  weight  per  bale: 

Upland . 

•      •••••••« 

$40.55 

Upland.. 

poands..      *f^ 

Sea  Island 

67.67 

Sea  Island 

do ^ 

Airival  and  clearance  of  veesels  avd  commer 

'ce  at  Savannah,  Ga,,  from  January  I,  JJ 

. 

to  Decemh 

erSl^ 

,  1892. 

AKR] 

tVED. 

Forei£ 

sports. 

i  • 

Year. 

KjOwaLWlr 

SV7. 

American  vessels. 

Foreign  vessels. 

TotaL 

1    s 

No. 
463 

Tons. 

Crew. 

No. 
34 

Tuns. 

Crew. 

No. 
213 

Tons. 

Crew. 

No. 
710 

Tons. 

Crew. 

■    k 

1873... 

381, 595 

11,934 

16,140 

883 

119, 316 

2,999 

517, 051 

15.316 

1 

1874... 

418 

354, 700 

10,048 

66 

41,030 

847 

284 

182. 517 

4,232 

768 

578, 247 

15. 127     :* 

1875. . . 

370 

310, 877 

10, 102 

67 

39,832 

781 

222 

145, 748 

3,290 

659 

495, 92J 

14. 173  ,  1* 

1876... 

355 

320,015 

10,348 

58 

40,208 

987 

260 

169, 640 

3,865 

673 

5D0,496 

15,200 

i: 

1877... 

333 

379,826 

10, 867 

54 

40,048 

951 

287 

168, 247 

3,950 

674 

S89.U21 

15.768 

\* 

1878... 

322 

385, 532 

10,688 

61 

45,208 

576 

326 

235,787 

5,814 

709 

666.527 

18.078 

K 

1879... 

319 

414,794 

8,235 

30 

21,994 

1,576 

279 

198. 040 

3,960 

628 

634.828 

12,634 

i: 

1880... 

338 

446, 881 

9,996 

14 

7,724 

439 

244 

172,224 

3.533 

596 

626.  K29 

13,699 

V 

1881... 

383 

508,422 

11, 069 

21 

10,729 

170 

254 

151,463 

3,474 

658 

670, 614 

14.780 

:f' 

1882... 

391 

544,488 

12,605 

11 

4,865 

237 

204 

115, 061 

2,718 

606 

666,374 

16.429     1/ 

1883... 

380 

468,226 

10,659 

10 

4,115 

106 

160 

87, 020 

1,965 

550 

559,366 

12,714     1'- 

1884... 

388 

482, 917 

13,735 

14 

5,632 

90 

287 

174,  676 

3,984 

689 

663,225 

17,835  :  iv-' 

1885... 

395 

493, 610 

14, 622 

12 

5,a'>8 

116 

251 

163, 321 

3.416 

658 

668,989 

18, 163  •  1"  •' 

1886... 

393 

603,073 

14,534 

10 

5, 952 

125 

268 

177,229 

3,719 

671 

686,254 

18,438    l"  < 

1887... 

430 

543, 235 

16, 127 

8 

2, 725 

185 

231  i 

130, 136 

2,800 

669 

676.096 

17.987  '  1"  * 

1888... 

411 

539, 576 

14,907 

8 

3,560 

60 

229 

146,075 

3,288 

648 

689,211 

18.306    y^ 

1889... 

409 

561,463 

15,547 

12 

6,563 

111 

309 

215, 865 

4,530 

730 

783.891 

20,231  ■  L"'^ 

1890... 

483 

717.  561 

19,178 

9 

2, 303 

69 

300 

193,263 

4,058 

792 

913.217 

23.305    :*' ■ 

1891... 

484 

719,328 

19,  U14 

13 

4,778 

123 

325 

238,123 

4,790 

822 

962,229 

23,927    ?'■« 

1892... 

449 

692,726 

18,345 

6 

8,000 

61 

358 

259,482 

6,228 

813 

955,108 

23,824    2".* 

Sheet  I 


«^ 


f,U.S.Jf. 


■vr 


Br^ddocH  Point 


f««9S 
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Jrtnrol  and  dearanoc  of  vessels  and  commerce  at  Savannah,  Ga.y  from  January  1, 1S7S, 

to  December  31  j  1892 — Continued. 

CLEARED. 


Foreign  ports. 

TotaL 

C<MMtWllww 

, 

1% 

Tear. 

American  veBaels. 

Foreign  YCBselB. 

Ino. 

Ton*. 

Crew. 

No. 

TonB. 

Crew. 

No. 

Tons. 

Crew. 

No. 

Tons. 

Crew. 

1 

• 

Feet 

t  rt73 . . . 

406 

398,050 

13,749 

65 

30,102 

669 

224 

129. 161 

3,194 

755 

557, 316 

17.632 

17.50 

1-74.  .  . 

481) 

407,295 

12,748 

71 

40,397 

822 

229 

145,038 

3,437 

780 

592,730 

17,007 

17.50 

I  "^  "•  .">    .  . 

319 

234,831 

9,376 

72 

39,311 

804 

195 

128,086 

2,1»24 

586 

452,228 

13,104 

17.50 

i^7t;... 

410 

361.999 

11.222 

80 

40,483 

1,163 

185 

119, 099 

2. 827 

675     531,781 

15.212 

17.75 

1-77..  . 

400 

439, 37U 

12,081 

65 

44,829 

1,066 

161 

103. 342 

2,489 

626     .'>87, 541 

15,736 

18.22 

l«*7H 

078 

;  418,958 

10,475 

64 

40.128 

1,255 

260 

183,757 

5,375 

702  1  642,843 

17,105 

18.50 

\^1.*    .. 

3«5 

442,734 

8,8:14 

36 

24,891 

497 

223 

156, 470 

3,129 

624 

624,095 

12,460 

17.76 

[«*•»«. . . 

31U 

434,864 

10,108 

26 

12.536 

271 

242 

168.255 

3,446 

578 

615,655 

13,825 

18.83 

t--l... 

300 

508.422 

11.458 

22 

13,052 

253 

261 

180, 579 

3.745 

652 

702,053 

15,456 

19.00 

L.-'J     .- 

350 

506,213 

11,917 

23 

9.155 

205 

2m) 

l:t5.  375 

3,02;J 

582 

650,743 

15,145 

19.00 

>-.t... 

355 

415,720 

9,780 

10 

4,116 

90 

165 

87.400 

2,015 

530 

507,235 

11.885 

18.25 

!--l    . 

300 

452,802 

13,363 

15 

5,634 

131 

288 

194, 075 

4,315 

663 

652, 411 

17,809 

19.00 

t "  "*.'»  — 

414 

502,773 

14,072 

20 

8,722 

148 

228 

1^.858 

3,344 

662 

660,353 

18,164 

20.17 

:-.-»•>... 

■  378 

473,134 

13, 912 

3 

939 

24 

262 

194, 793 

3,970 

643 

668.867 

17.906 

20.00 

I--7 . . . 

•  -^80 

480  030 

14, 167 

4 

678 

29 

209 

202, 656 

4,186 

653 

683,364 

18,382 

20.00 

•  ■*  *  "*    -  • 

382 

507.075 

14.231 

8 

2,583 

63 

233 

167, 8:36 

3,557 

623 

677,494 

17,851 

:--■.». . . 

395 

540,293 

15,505 

7 

1,323 

51 

307 

226, 181 

4,601 

711 

767.747 

20, 157 

I "  • ' . . 

452 

613, 227 

18. 815 

14 

4,087 

161 

323 

248, 013 

5, 078 

789 

915.327 

24,054 

20.75 

>  •!    - 

445 

606,900 

18,200 

4 

9,909 

208 

939 

271,067 

5,429 

788 

957, 876 

2  ,837 

20.75 

r   ■■■ 

453 

685,620 

18,285 

7 

1,766 

48 

353 

263,166 

5,151 

813 

950,552 

23,484 

21.60 

C'apt.  O.  M.  Carter, 

Corps  of  Engineers,  U,  8.  A, 


T.  F.  Johnson, 

Collector. 


COMMERCB. 


Year». 

Value  of 
exporta. 

Valae  of 
imports. 

Duties 
collected.  ' 

Years. 

Value  of 
exports. 

Value  of 
imports. 

Duties 
collected. 

f^     #       1                ••••••M4 

.   $32,103,853 

i^fi.  307.  908 

$34,059.93 
2:i,364..'}5 
27.778.73 
78. 458. 41 

356,550.22 
61,148.70  , 
65, 245. 34 

49,147.28 

1 

1885 

$48,313,216  $49,881,080 
51,033,190  ,  51.118,524 
54,774,082     52,659,223 
56,435.601     53.412,920 
62.892.429     55.062,710 
84,584,326     68,229.825 
83.307,157     07,218,000 
67.211.175     &i.  119  101 

$45,161.40 
30.455.53 
48,837.12 

98.213.75 
58,815.54 
57  542  Ji7 

:-7-* 

^~'t  ........ 

..    40.1)2^.988     42.948,465 
..   40,001.421  •  43.064,472 
..   47.8:>6.4ll  >  45,522.480 
..    .'kS,  985. 901     48,716,900 
..   52.004.248     45,952,105 
.    53.915.034  ,  47,690.706 
. .   46. 425, 513  >  40. 1 12. 316 

1K86 

1H87 

^^i|     «••••••< 

1^*8 

^^1 

,  1889 

1890 

•»-.  J  ..^ 

18s)l 

56,714.50 
47,687.00 

'  "\ 

1  1892 

1 

1 

N    2. 


IMPROVEMENT  OF  SAVANNAH  RIVER,  GEORGIA. 

The  Savannah  Kiver  is  formed  by  the  junction  of  the  Tugaloo  and 
Kt'owee,  and  flows  in  a  southeasterly  direction  to  the  sea. 

A  detailed  description  of  this  river  is  found  in  luy  report  of  the  ex- 
amination and  survey  of  the  portion  above  Augusta,  printed  as  House 
llx.  Doc.  No.  213,  Fifty-first  Congress,  first  session,  and  in  my  report 
hf  the  survey  of  the  river  between  Augusta  and  Savannah,  dated 
June  30,  189(),  and  printed  as  Appendix  O  2,  Annual  Report  of  the 
riiief  of  Engineers  for  1890,  pp.  1328-1363. 

For  a  special  history  of  past  work  see  page  1029,  Annual  Report  of 
the  Chief  of  Engineers  for  1888,  and  the  annual  reports  of  the  same 
••tlicer  since  that  date. 
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ORiaiNAI.  CONDITION. 

For  the  greater  part  of  tlie  year  the  river  is  navigable  for  stem 
boats  drawing  from  4  to  5  feet  of  water,  but  during  the  low-water  w 
son  there  are  various  shoals  in  the  upper  i>ortion  of  the  river wih 
low- water  depths  of  not  more  than  about  3  feet.  The  chief  obsm* 
tions  to  navigation  consist  of  sand  and  gravel  bars,  overhanging  \m, 
suags,  and  sunken  logs. 

PLAN  OP  IMPROVEMENT. 

The  plan  of  improvement,  as  outlined  in  my  report  of  June  30, 1<"IK 
provides  for  the  establishment  of  a  navigable  steamboat  chana!  o 
feet  deep  at  ordinary  summer  low  water  between  the  cities  of  Aup^a 
and  Savannah. 

This  is  to  be  accomplished  by  (1)  removing  sand  and  gravel  bars:  2 
regulating  portions  of  the  river,  revetting  caving  banks,  and  clrsi: 
incipient  cut-offs;  (3)  removing  snags  and  logs  from  the  charineU«l 
overhangin^Tirees  from  the  banks  of  the  stream. 

The  cost  of  the  improvement  is  estimated  in  round  numbeisi^t 
9332,000,  provided  funds  are  regularly  and  adequately  supplied. 

SUMMARY  OF  OPERATIONS  PRIOR  TO  JULY  1,  1892. 

The  first  appropriation  ever  made  for  the  Savannah  River  wa«« 
pended  on  a  snag  boat  built  for  use  upon  this  river  and  the  Altaiiiiti- 
This  boat  began  work  upon  the  riVer  on  February  17,  1882,  and  as 
been  employed  at  intervals  since  that  date,  continuous  work  ban;; 
been  impossible  on  account  of  insufficiency  of  funds.  Irregular  ■<! 
inadequate  appropriations  have  prevented  the  selection  of  the  *t 
suitable  seasons  for  doing  work.  Then,  too,  the  boat  has  been  tidip 
for  months  at  a  time  in  a  climate  where  decay  is  very  rapid.  As  a^' 
suit  numerous  and  costly  repairs  have  had  to  be  made  which  wouldot 
have  been  needed  had  the  boat  been  kept  in  commission.  In  188J*ae 
boat  had  become  rotten  and  unserviceable  and  was  rebuilt  at  Al^- 
ville,  Ga.,  under  contract  with  Messrs.  M.  A.  Sweeney  &  Brai>f 
Jeffersonville,  Ind.,  and  outfitted  at  Savannah.  In  all  the  boat  •'' 
employed  685  days  upon  the  river  between  Augusta  and  Savaiii» 
removing  during  that  time  1  sunken  steamboat,  82  piles,  1,578  sirf^*. 
logs,  and  stumps,  and  4,935  overhanging  trees,  besides  a  nuuibt^oi^ 
Avrecked  flats  and  a  number  of  other  minor  obstructions.  Many  otne 
obstacles  were  very  large  and  troublesome,  and  their  removal  wiiiMt 
a  suitable  snag  boat  would  have  been  impossible. 

In  1883-1885  wing  dams,  projecting  from  the  South  Carolina  \^\ 
were  built  for  the  improvement  of  Gardner  Bar,  opposite  the  (•it?*^^ 
Augusts,  contracting  the  low-water  way  from  650  to  350  feet.  In^*' 
same  year  and  in  1891  shore  protection  was  put  in  at  various  i^^ts 
along  and  below  the  city  front.  Contracting  works  have  also  beeutf" 
structed  at  Course  Bar,  Sand  Bar  Ferry,  and  Blue  House  Bar,  situi^<l 
2,  4,  and  6  miles,  respectively,  below  the  city  of  Augusta. 

At  Course  Bar  7  wing  dams  have  been  built,  3  on  the  right  bauki^d 
4  on  the  left,  reducing  the  low- water  way  from  650  to  350  feet.  ^^ 
Sand  Bar  Ferry  5  wing  dams  were  built,  1  on  the  right  bank  and  4'^" 
the  left,  reducing  the  width  of  the  low- water  way  from  650  to  40(»  f'^N 
and  in  1889  two  additional  wing  dams  were  constructed,  on  the  I'M 
side  of  the  river  and  the  old  work  was  raised  and  repaired,  reducJg 
the  low- water  width  to  350  feet 
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A.'t  Bine  House  Bar  7  wing  dams  were  built,  4  on  the  right  bank  and 
t>n  the  left,  reducing  the  width  of  the  low-water  way  from  650  to  400 
^t.  In  1889,  the  channel  having  shifted,  a  new  dam,  580  feet  long, 
UM  conBtrncted,  springing  from  the  right  bank,  and  three  additional 
lort  spurs  were  built  on  the  left  bank.  Portions  of  the  old  dams  were 
Miioved  and  the  resulting  low-water  channel  was  330  feet  in  width. 

Xliese  various  works  have  been  built  of  brush  fascines  loaded  with 
ravel  and  riprap  stone.  In  their  consti-uction  and  occasional  repair 
lere  have  b^n  used  a  total  of  22,481.01  cubic  yards  of  brush  fascines 
Dd  12,776.56  cubic  yards  of  gravel  and  stone.  All  work,  with  the  ex- 
^ption  of  that  done  by  the  snag  boat,  has  been  done  by  contract. 

Up  to  July  1, 1892,  the  total  expenditures  for  the  work  under  the  ex- 
ftiug  project,  including  all  outstanding  liabilities,  were  124,076.75. 

OPKBATIONS  DURING  THE  FISCAL  YEAR  ENDING  JUNE  30,  1893. 

Active  operations  were  commenced  on  October  27, 1892,  by  the  snag 
pat  Toecoa  and  were  continued  to  June  5,  1893.  In  aU  the  boat  was 
kn]>loyed  196  days  ux>on  the  river  between  Augusta  and  Savannah, 
pd  removed  during  that  time  1,041  snags,  8,4^  overhanging  trees, 
bid  89  logs,  employing  45  pounds  of  explosives. 
!  On  June  19  bids  were  opened  for  the  construction  and  repair  of 
r  ill ^  dams  and  shore  protection  near  the  city  of  Augusta  and  the  con- 
tact was  awarded  to  Albert  J.  Twiggs,  of  Augusta,  Ga. 

CONDITION  OF  WORK  JUNE  30,  1893. 

The  depth  of  water  along  the  city  wharves  at  Augusta  is  ample. 

hie  spur  dams  at  Gardner  Bar,  opposite  the  city,  are  now  in  good  con- 

p[t'u>n«  the  breaks  in  them  having  been  repaired  during  the  past  year 

id  their  crests  raised  to  a  uniform  height  of  about  2  feet  above  sum- 

or  low  water.    The  spurs  designed  to  protect  the  river  bank  below 

e  city  of  Augusta  are  in  good  condition  and  have  thus  far  accom- 

ished  their  purpose.    All  of  the  dams  at  Course  Bar  and  Sand  Bar 

erry  are  now  in  good  condition,  and  the  depth  of  water  on  the  shoals 

al)oot  6  feet.    The  dams  at  Blue  House  Bar  remain  as  described  in 

y  annual  report  for  1891.     Though  damaged  to  some  extent,  they 

ill  fulfill  their  object  and  maintain  a  sufficient  depth  on  the  shoal.    At 

e  Port  Boyal  and  Augusta  Bailway  Bridge  the  main  current  and  best 

annel  pass  to  the  left  of  the  draw  opening,  thus  rendering  it  diffi- 

ilt  for  boats  to  pass  through,  since  their  approach  is  at  an  angle  with 

le  direction  of  the  current. 

All  snags,  logs,  and  overhanging  trees  obstructing  the  river  between 

Javannab  and  Augusta  have  been  removed  by  the  snag  boat  Toecoa 
iiring  the  year,  and  the  channel  is  now  in  very  good  condition. 

OOMMERCE  AND  NAVIGATION. 

A  detailed  statement  of  the  sources  whence  the  commerce  of  this 
S  ver  is  derived,  of  its  value,  and  of  the  probable  eflTect  of  the  comple- 
f  on  of  the  works  of  improvement,  is  given  in  my  report  on  the  survey 

5f  the  river,  dated  June  30, 1890,  and  printed  as  part  of  Appendix  02, 
innual  Report  of  the  Chief  of  Engineers  for  1890. 
Prior  to  the  inauguration  of  the  works  of  improvement  the  commerce 
•f  the  river,  especially  in  the  way  of  through  shipments,  was  unim- 
|<>rtant,  as  the  condition  of  the  channel  rendered  navigation  uncertain 
Ind  unsafe. 
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The  iraprovement  of  the  river  has  been  accompanied  by  a  steady  in- 
crease in  the  volume  of  river  traffic  (especially  in  manufactured  cotkm 
goods  from  Augusta,  as  through  freight  for  exportation)  and  hy  a 
decrease  in  the  rates  of  freight,  both  of  which  are  more  than  comiani- 
surate  with  the  expenditures  involved.  In  fact,  the  annual  commeice 
has  increased  at  the  rate  of  $10  for  every  dollar  expended  by  ^ 
United  States,  and  freight  rates  have  been  reduced  about  2i)  ^ 
cent. 

The  exports  from  the  river  bottom  are  mainly  cotton,  naval  stem, 
lumber,  and  wood,  while  the  imports  are  fertilizers,  camp  and  uii 
supplies,  cotton  ties  and  bagging,  and  manufactured  articles.  Tth 
st.eamers  are  engaged  in  the  river  traffic,  carrying  annually  ali*r 
30,000  tons  of  freight,  valued  at  $2,875,000.  The  falling  off  in  the  ta- 
nage  of  the  river  carried  by  steamers  is  due  to  the  decrease  in  supi)ljtft* 
naval  stores.  In  addition  to  the  freights  carried  by  the  various  steuiu€s, 
the  river  valley  affords  logs,  hewn  and  sawed  timber,  spars,  and  t««l 
wood.  The  timber  is  rafted  down  the  river.  A  large  portion  of  &» 
cord  wood  is  lightered  to  Savannah,  while  the  remainder  is  used  *s 
fiiel  by  the  river  boats.  The  hard  wood  sawed  and  the  shingles  %t 
along  the  river  are  shipped  to  Savannah  by  boat.  It  is  estimated  ui 
about  37,600  tons  of  logs,  timber,  and  cord  wood,  valued  at  alut 
$153,480,  are  annually  rafted  or  lightered  to  Savannah  and  other  pl»s 
along  the  river.  This  makes  the  total  annual  shipments  of  the  Sav«i- 
nah  Eiver  67,477  tons,  valued  at  $3,028,489. 

Commercial  statiatics,  Savannah  River,   Georgia,  for  fiscal  year  ending  June  SO,  V*- 


Articles. 


Cotton . 

Kosin 

Turpentine 
Timber  .... 
Fertilizer . . 


Tons. 

Value. 

5,n5 
6,285 
4,130 
35,000 
3,125 

$870, 125 

62. 850 

244, 800 

140, 000 

62,500 

1 

Articles. 


Merchandise 
C*ord  wood  . . 
Passengers.. 

Total  .... 


Z,(rjt-* 


Statement  of  steamboats  plying  the  Savannnh  River,  Georgia,  for  fiscal  year  ending  Jte 

SO,  189S, 


Name. 


Kthel 
Katie 


Inehet. 


24  :      218.61 
34  I      569. 


Terminal  points. 


23    ]  Angostaand  SaTaniii 


MISCELLANEOUS. 

The  work  is  located  in  the  collection  district  of  Savannah  6a.  Savannah  is  t*' 
nearest  port  of  entry.  Amount  of  duties  collected  in  1892,  $47,687.  Forte  Ogleth'f «' 
and  Pnluski  are  the  nearest  forts  and  the  nearest  light-houses  are  those  upon  »** 
river  helow  Savannah. 

Since  the  existing  project  for  improving  Savannah  Biver  was  adojiwl 
the  following  appropriations  have  been  made  for  this  work : 

By  act  of  Congress  of— 

Augnst  11, 1888  (balance  unexpended) *l'^'l 

September  19,  1890 25,  <»■  *<• 

July  13,  1892 35,  H*'.**' 

Total ,,., CKKOL^.H 
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The  total  expenditures  under  the  present  project  up  to  June  30, 
[>»03,  inrluding  all  outstanding  liabilities,  were  $34,105.35. 

It  is  proposed  to  expend  any  available  funds  and  any  funds  that  may 
XH'oine  available  during  the  year  in  the  removal  of  obstructions,  in 
lh«»  constmction  of  works  of  shore  protection,  and  in  the  improvement 
►f  slioals  in  the  river,  according  to  the  plan  contained  in  my  report  of 
hine30, 1890. 

The  sum  of  $75,000  can  be  advantageously  and  economically  expended 
In  ring  the  coming  year. 

Xo  permanent  improvement  can  be  effected,  as  new  obstructions, 
raused  by  snags  and  logs,  form  during  every  high-water  season.  They 
f^honld,  however,  become  fewer  in  number  each  year.  From  $3,000  to 
^5  JHiO  will  ba  required  for  the  annual  maintenance  of  the  completed 
rork.  The  work  of  removing  obstructions  has  been  under  the  local 
charge  of  Mr.  K.  S.  Burnett,  assistiiut  engineer,  whose  report  is 

iXiX^^'u^^'d  hereto. 

Money  statement 

July  1,  1^92,  balance  nnoxponded $943. 16 

A 1  no uut  appropriated  by  act  approved  Jnly  13,  1892 35, 000. 00 

35, 943. 16 
hiiic  30, 1893,  amount  expended  during  fiscal  year 9, 919. 57 

Jnlv  1,  1893.  balance  unexpended 26,023.59 

July   1.  1K93,  outatandinff  liabilities $109.03 

July  ly  1893,  amount  covered  by  uucompleted  contracts 20, 000. 00 

20,109.03 

July  1,  1893,  balance  available 5,914.56 

1  Amount  (estimated)  required  for  completion  of  ezistinfi^  project 272, 000. 00 
A  mount  that  can  be  profi  tably  expended  in  fiscal  year  ending  J  une  30, 1895    75, 000. 00 
.Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acU  of  1866  and  1867  and  of  sundry  civU  act  of  March  3, 1893. 


ihMtraet  of  propoiali  for  constructing  and  repairing  wing  dams  and  shore  protection  in  (he 
^iarunmak  Hirer,  below  Augusta,  Ga,,  opened  on  June  19, 1S93,  by  Capt,  0,  M,  Carter, 
i  orps  of  Engineers. 


u» 


Name  and  address  of  bidder. 


Albert  J.  TwiKS».  Auf;tiata,  6a.* 

Th«*  Atlantic  Contracting  Co.,  John  F.  Ga^'nor,  pn>ftident,  Xow 

York.  N.  Y. 
Colin  McK.  Grant,  Charloston,  S.  C.t : 


Prico  per  oabic  yard. 


Mat- 
tresBOfl. 


$0.74 
.87 

1.00 


Stone. 


$1.74 
1.60 

2.40 


Total. 


$12, 510 
12,025 

17,100 


•  \\\»\  recommended  for  acceptance,  he  being  the  lowest  reaponeible  bidder  for  the  best  and  most 
ftiLtbie  •trvlcee. 
t  lufornial  bid. 

Amount  available,  $22,000. 


IZKPOBT  OF  MB.  R.  8.   BURNETT,  ASSISTANT  ENGINEEB. 

United  States  Engineer  OFncK, 
Savannah,  Ga  ,  July  S,  1893, 

CAPTAnf :  I  respectfully  submit  the  following  report  of  snagging  operations  on 
f  jf»  Savannah  River,  between  Savannah  and  Augusta,  during  the  fiscal  year  ending 
June  30, 1893. 
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The  snag  boaf;  Toccoa  was  repaired  and  outfitted  at  Savannah  and  left  for  S 
upper  river  October  26. 

Work  was  commenced  at  Bridge  Point,  27  miles  above  Savannah,  and  the  cbaibj 
was  thoroughly  cleared  of  snags  from  that  point  to  Augusta.  Work  was  snspoiki. 
during  the  month  of  March  on  account  of  high  water.  Work  was  finished  Jiiml 
No  accideuts  have  occurred  to  steamboats  or  other  craft  during  the  year,  on  accoii 
of  obstructions  in  the  channel. 

There  has  been  a  decrease  in  the  amount  of  naval  stores  shipped  on  the  rhv 
owing  to  a  decrease  in  the  supply.  There  has  been  an  increase  in  through  frei|^ 
from  Auffusta  and  also  in  general  merchandise  at  various  points  along  the  river. 

There  have  been  removed  from  the  channel  2,619  snags  and  stumps;  8,495  ov* 
hanging  trees  and  projecting  logs  were  cut  and  removed  from  the  bauka. 

Submitted  with  this  report  are  the  following  statements: 

(1)  Summary  of  work  done  by  months. 

(2)  Summary  of  work  done  by  localities. 

(3)  Summaiy  of  work  done  from  1882  to  1893  inclasive. 
Respectfully  submitted. 

R.  8.  Burnett, 

A8»i»taut  Engines. 
Capt.  O.  M.  Carter, 

Corps  of  Engineers,  U.  S,  A, 


1.  Summary  of  work  bg  months,  189S-9S, 
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October. . . . 
November . 
December. . 
JaiiuHry ... 
February . . 

March 
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Total 
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40 
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30 

20 
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199 
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17 
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11 

17 
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Overhanging 
treee  cut. 


a 

00 


44 

548 

46 

266 

375 
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949 

31 


2,994 
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65 
46  : 


d 
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300  I 
404 


2,045 
1.904 

4 


5,412 


3 

34 

20 

9 

6 


6 

11 


^Ffrat-claas  snai^B  are  more  than  2  feet  in  diameter  at  bntt.  Seoond-clnss  snajss  are  laarr  tha' 
inches  in  diameter  at  butt.  Third-class  snags  are  under  8  inches  in  diameter  at  butt.  All  lo^s  i 
trees  under  water  are  conaidered  «aafl». 
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f .  Summary  of  work  hy  local Uies,  1S92-93, 
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5.  Detail  iifitement  of  work  done  to  date. 
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N  3. 
IMPROVEMENT  OF  SAVANNAH  RIVER  ABOVE  AUGUSTA,  GA. 

The  Savannah  Biver  is  formed  by  the  junction. of  the  Tugaloo  aid 
Keowee  rivers,  and  flows  in  a  southeasterly  direction  to  the  sea.  Ab^re 
the  city  of  Augusta  the  river  is  navigable  only  by  pole  boats. 

A  detailed  description  of  this  river  is  given  in  my  report  of  the  |^^ 
liminary  examination  and  survey,  printed  as  House  Ex.  Doc.  No.  S, 
Fifty- first  Congress,  first  session. 

For  a  special  history  of  past  work,  see  page  1032,  Annual  Bepit 
Chief  of  Engineers  for  1888. 

ORiaiNAIi  CONDITION. 

The  Savannah  Biver  above  the  city  of  Augusta  has  a  very  8ti|> 
slope,  and  the  obstacles  to  navigation  are  not  only  numerous  and  a- 
tensive,  but  at  places  quite  dangerous.  They  consist  of  rocky  led^ 
isolated  bowlders,  and  bars  of  sand  and  gravel,  with  minimum  ^- 
water  depths  of  less  than  1  foot. 

PLAN  OF  IMPBOVEMENT. 

The  plan  of  improvement,  as  outlined  in  my  report  of  January  I 
1890,  provides  for  the  establishment  between  Petersburg  and  tk 
Locks  of  a  downstream  channel,  12  to  25  feet  in  width,  and  naviga^ 
during  ordinary  summer  low  water  (or  from  nine  to  ten  months^ 
each  year),  for  pole  boats  drawing  2  feet,  and  of  an  upstream  chans^ 
navigable  under  the  same  conditions  for  pole  boats  drawing  1.3  feetif 
water. 

This  is  to  be  obtained  by  (1)  removing  logs  and  overhanging  trot 
(2)  excavating  rock,  sand,  or  gravel,  and  with  excavated  material  r» 
ing  crests  of  ledges;  (3)  cons&ucting  training  walls  to  increase  flowc 
water  through  sluices. 

The  cost  of  the  improvement  is  estimated  at  $23,000,  provided  t^ 
money  is  made  available  at  once,  or  at  $33,000,  if  supplied  in  smalk 
amounts. 

SUMMABY  OP  OPERATIONS  PEIOB  TO  JULY  1,  1802. 

In  1881  work  was  begun  at  the  rapids  near  Stevens  Creek  Fall 
about  8  miles  above  Augusta.  Since  then  operations  have  been  earrift 
on  between  that  point  and  Ring  Jaw,  34  miles  above  Augusta.  Tb 
work  done  consisted  in  the  removal  of  solid  ledges  of  rock,  bowldeft 
and  gravel,  and  in  the  construction  of  wing-dams  for  contracting  ^ 
waterway.  These  dams  were  built  of  brush  mattresses  loaded  wit 
riprap  stone,  and  in  some  instances  of  stone  alone.  In  the  executi^ 
of  this  work  there  were  removed  4,231  cubic  yards  of  rock,  chiefly  ^ 
blasting,  37  cubic  yards  of  loose  bowlders,  and  62  cubic  yards  of  grav* 

In  the  construction  of  the  brush  wing  dams,  thers  were  employe 
6,670  square  yards  of  mattresses  and  1,726  cubic  yards  of  riprap  stoi* 
in  the  construction  of  the  stone  wing  dams,  2,458  cubic  yards  of  r^ 
rap  stone  were  employed.    All  work  was  done  by  contract. 

Up  to  July  1, 1892,  the  total  expenditures  for  the  work,  indadiiS 
all  outstanding  liabilities,  amounted  to  $38,346,98, 
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OPEKATIONS  DURING  THE  FISCAL  YEAR  ENDING  JUNE  30,  1893. 

Under  a  contract  awarded  October  24, 1892,  to  William  H.  Walsh, 
work  was  commenced  on  October  14  and  continued  until  November  15, 
when  the  height  of  the  river  rendered  farther  operations  impossible. 
Under  the  same  contract  operations  were  resumed  on  June  12  and 
<*ontinaed  to  June  26,  when  the  available  funds  were  exhausted. 
Daring  these  two  periods  there  was  work  done  at  the  following  places: 

Stetens  Creek  Falls. — ^Repairing  and  extending  old  dams  and  build- 
ing two  new  ones;  aggregate  length  of  new  work,  140  feet.  Eock  exca- 
vation in  channel,  154.5  cubic  yards. 

Half  Way  Ledge. — Repairing  and  extending  old  dams;  aggregate 
length  of  new  work,  150  feet.  Bock  excavation  in  channel,  39  cubic 
yards. 

J^aur  Miles  Reach. — ^Repairing  and  extending  old  dams;  aggregate 
length  of  new  work,  160  feet.  Rock  excavation  in  channel,  38.5  cubic 
yards. 

Pine  Log  Shoals. — ^Building  a  new  dam  80  feet  long.  Rock  excava- 
tion in  channel,  47  cubic  yards. 

Scoti  Shoals. — ^Repairing  and  extending  old  dam  and  building  two 
new  ones;  aggregate  length  of  new  work,  280  feet.  Rock  excavation 
in  channel,  31.5  cubic  yards. 

Chieken  Sluice. — Building  three  new  dams  aggregating  400  feet  in 
length.  Rock  excavation  in  channel,  31  cubic  yards.  In  this  work 
t  here  were  used  2,018.66  cubic  yards  of  fascines,  1,186.30  cubic  yards 
of  riprap  stone,  and  200  pounds  of  explosives. 

Besides  the  shore  work  the  river  banks  were  cleared  from  Peters- 
burg, Ga.,  to  The  Locks,  above  Augusta,  Ga.,  a  distance  of  48  miles. 

CONDITION  OP  WORK  JUNE  30,  1893. 

The  river  banks  are  in  good  condition  from  The  Locks,  above  Augusta, 
t»».,  to  Petersburg,  Ga. 

The  channel  is  in  good  and  navigable  condition  from  The  Locks, 
above  Augusta,  Ga.,  to  Little  River  Shoals,  17^  miles  above. 

GOMMEBOE  AND  NAVIGATION. 

A  detailed  statement  of  the  commerce  tributary  to  this  river  is  given 
ill  my  report  on  the  examination  and  survey  of  the  river,  printed  as 
House  Ex.  Doc.  No.  213,  Fifty-first  Congress,  first  session. 

The  freight  carried  on  the  river  consists  principally  of  cotton,  grain, 
fiM'tilixers,  and  general  merchandise.  Its  total  value  amounted  last 
)-i*ar  to  about  $350,000,  the  freight  receipts  upon  which  amounted  to 
ftbout  $30,000.  With  an  improved  x>ole-boat  channel  the  commerce  of 
the  river  could  be  considerably  increased,  but  no  work  other  than  that 
accessary  for  the  benefit  of  pole-boat  navigation  is  needed. 

MISCELLANEOUS. 

The  work  is  located  in  the  collection  district  of  Savannah,  Ga.  Savannah  is  the 
•e»rest  port  of  entry.  Amoant  of  duties  collected  in  1892,  $47,687.  Forts  Oglethorpe 
md  PnuMki  are  the  nearest  forts,  and  the  nearest  light-houses  are  those  upon  the 
nver  below  Savannah. 

Since  the  existing  project  for  improving  this  portion  of  Savannah 
Kiver  was  adopted  one  appropriation  of  $10,000  has  been  made,  by 
tot  of  Congress  approved  July  13, 1802. 


1556      REPORT   OF   THE   CHIEF   OF   ENGINEERS,  U.  S.  ARMY. 

Tbe  total  expenditures  under  the  present  project  up  to  June  30, 1895, 
including  all  outstanding  liabilities,  amounted  to  $9,956.64.. 

It  is  proposed  to  expend  any  funds  which  may  become  available  dv 
ing  the  year  in  removing  ledges  of  rock  and  gravel  and  in  consta^ctiif 
closure  dams  and  training  walls  to  increase  the  flow  of  water  thronp 
the  sluices. 

The  sum  of  $23,000  can  be  advantageously  and  econ<Hnically  g* 
pended  during  the  coming  year. 

Money  statement 

Amount  appropriated  by  act  approved  Jnly  13,  1892 $10, 00(19 

June  30, 1893,  amount  expended  daring  fiscal  year 5, 2\^.i 

July  1,1893,  balance  unexpended 4, 18(t.^ 

July  1,  1^3,  outstanding  liabilities 4, 13^- 

July  1,  1893,  balance  available 43J 

r  Amount  (estimated)  required  for  completion  of  existing  project 23, 0(^»  * 

J  Amount  that  can  be  profitably  expended  in  fiscal  year  eudi  ng  June  30, 1895    23. 0(A  * 
]  Submitted  in  compliance  with  requirements  of  sections  ?of  river  and 
t     harbor  acts  of  1866  and  1867  and  sundry  civil  act  of  March  3, 1893. 


Abstract  of  proposaU  far  improving  Savannak  Biwr,  Georgia^  above  Augnsta,  opened  8f 
tember  19, 1892,  by  Capt.  0.  M.  Carter,  Corpi  of  Engineere, 


Xo. 

Name  and  addreas 
of  bidder. 

Bock  excara 

tion  (1,000  cable 

yards). 

Faacines  (1,50C 
cubic  yards). 

Siprap  stone 

(1,000  cubic 

yards). 

Clearing  river 
banks  (20  miles). 

Tfl» 

Price. 

Amount 

Price. 

Amount. 

Price. 

Amount. 

Price. 

Amoiukt. 

1 
2 
3 

Marion  Applegate, 

Hayaville,  Pa. . . 

William  H.  Walsh, 

Femandina,  Fla.* 

Albert  J.  Twigga, 

Angnata,  Ga — 

$4.60 
4.25 
6.00 

$4, 600. 00 
4,250.00 
5,000.00 

$1.60 
1.50 
1.25 

$2,400.00 
2,250.00 
1,875.00 

$2.45 
2.75 
8.50 

$2,450.00 
2,750.00 
3,500.00 

$65.00 
35.00 
50.00 

$1,300.00 
700.00 

i,ocm.oo 

$10.? 

il: 

*  Bid  recommended  for  acceptance,  he  being  tlie  lowest  responsible  bidder  for  the  beat 
suitable  material  and  service. 

Amount  available  $10,000. 


d  Btf 


N4. 


IMPROVEMENT  OF  DARIEN  HARBOR,  GEORGIA. 

About  12  miles  above  the  town  of  Darien  the  Altamaha  Eivr 
divides  into  several  branches.  The  northerly  main  branch  forms  tk 
Darien  Eiver.  That  portion  of  Darien  Eiver  between  Darien  sal 
Doboy  Sound  is  known  as  Darien  Harbor. 

Operations  for  improving  this  harbor  have  been  carried  on  in  l^ 
cordance  with  a  project  of  improvement  submitted  to  the  Chief  of  & 
gineers  by  Gen.  Gillmore,  the  officer  then  in  charge,  dated  Jannair 
30, 1885,  and  printed  as  Appendix  N  16^  Annual  Eeport  of  the  ChkT 
of  Engineers  for  1886. 

ORIGINAL    CONDITION. 

Darien  Harbor  is  at  seven  points  and,  covering  a  total  distance  rf" 
9.7  miles,  more  or  less  obstructed  by  shoals  with  minimum  low- water 
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<lepth8  on  them  of  from  6.3  to  10.6  feet.  The  reaches  between  these 
sli4>als  have  nowhere  less  than  12  feet  depth  at  me^n  low  water.  The 
uiean  rise  and  fall  of  tide  in  the  river  is  abont  6.5  feet. 

PLAN  OF    IMPROVEMENT. 

The  plan  of  improvement  contemplates  the  establishment  of  a  navi- 
;rable  channel  between  Darien  and  Doboy  with  a  minimum  low-water 
(iepthof  12  feet.  This  is  to  be  accomplished  by  dredging  to  a  mini- 
inuio  depth  of  12.5  feet  and  by  the  consiruction  of  wing  dams  at  five  of 
the  shoals  for  maintaining  the  depth  of  the  improved  chanueL 

The  estimated  cost  of  the  improvement  is  9170,000. 

SUMMABT  OF  OPERATIONS  PRIOR  TO  JULY  1,  1892. 

t?ixe  of  the  shoals  at  Darien  Harbor  were  temporarily  improved  by 
dredging,  in  1879,  by  means  of  an  appropriation  of  $8,000  made  by  act 
of  Congress  approved  Jnne  18, 1878. 

The  first  work  under  the  present  project  was  done  under  a  contract 
for  dredging  executed  on  May  5,  1891,  with  Mr.  P.  Sanford  Eoss. 
Work  was  begun  on  June  11, 1891,  and  continued  until  November  13, 
ISOl,  when  the  funds  available  for  the  work  were  exhausted.  There 
were  removed  from  the  various  shoals  80,040.20  cubic  yards  of  material. 

Tp  to  July  1, 1892,  the  total  expenditures  for  the  work,  including 
oatstandiug  liabilities,  amounted  to  924,321.97. 

OPERATIONS  DURING  THE  FISCAL.  YEAR  ENDING  JUNE  30,  1893. 

Under  a  contract  for  the  construction  of  S])ur  dams,  awarded  on 
l>ecember  20,  1892,  to  the  Atlautic  Contracting  Company,  of  New 
York,  jetty  work  was  commenced  on  March  14  and  continued  until 
June  10,  when  the  funds  available  for  the  work  were  exhausted. 

Of  the  24  spurs  contemplated  by  the  project  for  the  improvement  of 
the  upper  river,  there  were  constructed  during  the  year  20,  consisting 
fuch  of  two  rows  of  piles  filled  with  brush  fascines  and  strength- 
iiied  by  timber  waling,  cross  and  back  tics,  and,  where  required,  by 
groups  of  tie  piles  and  clusters  of  fender  piles.  The  aggregate  length 
•  if  the  spur  dams  is  4,172.6  feet,  and  there  were  used  in  their  construc- 
tion 1,075  piles,  15,068.35  cubic  yards  of  brush  fascines,  69,290.25  feet, 
H.  M.,  of  6  by  10  inches  sawn  timber,  and  6,094.46  pounds  of  iron  bolts. 
Aside  from  the  pile  work  of  the  spur  dams  proi)er,  there  were  driven  4 
Ij^roaps  of  tie  piles  and  39  clusters  of  fender  piles,  so  that  the  entire 
11  umber  of  piles  driven  was  1,200. 

CONDITION  OP  WORK  JUNE  30,  1893. 

Pico  Cut — ^The  2  spur  dams  at  this  place  have  been  completed  and 
are  in  good  condition.  The  least  mean  low- water  channel  depth  at  this 
place  is  about  10^  feet 

North  and  South  Reach  {Shoal  No.  3). — The  6  spur  dams  at  this  place 
have  been  completed  and  are  in  good  condition.  The  9-foot  mean  low- 
water  curve  is  continuous  across  the  shoal,  although  very  narrow  at 
•lue  place. 

L^g  Reach  (Shoal  No.  2). — ^The  8  spur  dams  at  this  place  have 
been  completea  and  are  in  good  condition.  The  9-foot  mean  low-water 
inrve  is  continuous  across  the  shoal,  the  least  practicable  channel  depth 
being  about  11  feet. 
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L(mg  Reach  {Shoal  No.  1  1-2), — Of  the  8  spur  dams  designed 
this  place^4  have  been  completed  and  are  in  good  condition.    Ik 
9-foot  mean  low- water  curve  is  continuous  across  the  shoal  and  ^ 
least  practicable  channel  depth  is  about  10^  feet. 

COMMERCE  AND  NAVIGATION. 

The  commerce  of  Darien  is  entirely  dependent  upon  water  carria^. 
It  consists  principally  of  shipments  of  lumber,  timber,  naval  stons, 
and  rice,  which  are  brought  down  the  Altamaha  from  the  region  br- 
dering  that  river  and  its  tributaries.  But  little  cotton  seeks  an  outist 
at  this  port  The  total  annual  trade  amounts  to  about  125,000  Iab. 
valued  at  $1,500,000,  the  freight  on  which  is  about  $600,000. 

The  outlet  of  Darien  Harbor  is  by  way  of  Doboy  and  Doboy  Bi. 
but  the  shoaling  of  the  latter  renders  the  entrance  of  deep-draft  \«> 
sels  impossible,  and  much  of  the  timber  that  would  otherwise  )t 
shipped  from  Darien  is  now  rafted  to  Sapelo  and  St.  Simons,  at  a 
increased  cost  of  about  25  cents  per  1,000  feet.  These  shipmeiSi 
amounting  annually  to  about  20,000,000  feet,  are  not  included  in  lifi 
Darien  exports,  although  it  all  passes  through  the  harbor. 

There  is  also  a  large  number  of  small  sailing  craft  carrying  m 
fish,  vegetables,  etc.,  plying  on  the  inland  waters  around  Darien,  ai 
on  the  inland  route  there  are  two  steamers  per  week  to  Savannah,  m 
per  week  up  the  Altamaha  Eiver,  and  the  Empire  Mills  Company  bi 
a  steamer  running  regularly  to  Brooklyn,  N.  Y.,  carrying  lumber,  fr 
turning  with  cargoes  of  general  merchandise. 

« 

MISCELLANEOUS. 

The  work  is  situated  in  the  collectiou  district  of  Brunswick,  6a.  Darien  \9i» 
nearest  port  of  entry.  Amount  of  duties  collected  at  Brunswick  in  1892,  $6,40^.^; 
at  Darien,  none.  Sapelo  Light  is  the  nearest  light-house  and  forts  Oglethorpe  d 
Pulaski  are  the  nearest  forts. 

Since  the  existing  project  for  improving  Darien  Harbor  was  adopt«l 
the  following  appropriations  have  been  made  for  this  work : 

By  act  of  Congress  of— 

September  19, 1890 $25,* 

July  13, 1892 25,» 

Total 50,# 

The  total  expenditures  under  the  present  project  of  improvement » 
June  30, 1893,  including  all  outstanding  liabilities,  were  $49,546.68. 

It  is  proposed  to  expend  the  funds  on  hand  and  any  that  may  becov 
available  during  the  year  in  the  removal  of  the  shoals  by  dredging  ai 
in  the  construction  of  works  of  contraction  in  accordance  with  the  e 
isting  project. 

The  sum  of  $120,000  can  be  economically  and  advantageoasly  a- 
pended  during  the  coming  year. 

Money  statement. 

July  1, 1892,  balance  unexpended $733.B 

Amount  appropriated  by  act  approved  July  13, 1892 25,  O0(Kl> 

25,733.^ 
June  30, 1893,  amount  expended  during  fiscal  year 25, 175.9 

July  1, 1893,  balance  unexpended 657.* 

July  1, 1893,  outstanding  liabilities 104.C 

July  1, 1883,  balance  available 453.32 
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Amount  (eatimated)  required  for  completion  of  existing  project $120, 000. 00 

Amount  that  can  be  profitably  expended  in  tiscai  year  ending  Jane  30, 1895  120, 000. 00 
Submitted  in  compliance  with  requiremente  of  sections  2  of  river  and 
harbor  aoU  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 


jibtirmet  of  prapasaUfor  improving  harbor  at  Darien,  Ga,,  opened  on  November  $9,  X89ii, 

bg  Capt  O.  M,  Carter,  Corp9  of  Engineer$, 


No, 

Kanie  Hid  addreM  of  bidder. 

Faacinee  (10,000 
cubic  yards). 

Pile  work  (2,500 
feet). 

Fender  piles  (10 
olusteiB). 

1 
2 

CoUn  HcK.  Grant,  Charlenton,  &  C. . 
Tli«  AUabUo  Contraotinir  Co.,  John 
F.  Gaynor,  president,  New  York, 

Pri4se. 
$1.25 

.89 

Amount. 
$12,500.00 

8,900.00 

Prie€. 
$2.85 

1.40 

'  Amount, 
$4,125.00 

3,500.00 

Price. 
$35.00 

50.00 

Amount. 
$360.00 

600.00 

No. 

Kerne  end  addzeee  of  Udder. 

Sawn  timber 
(25,000  feet>. 

Iron   bolts 
(4,000  poands). 

Biprap   atone 

(1,000  cable 

3rards).* 

TotaL 

1 
2 

Oelin  HcK.  Grent,  Cherleeton,  8.  C . . 

The  Atlentio  ContractinK  Co.,  John 
F.  Geynor,  preeident,  New  York, 
U.  Y.* 

Price. 

$36.00 

25.00 

Am'nt 
$800.00 

825.00 

Priee, 
$0.07 

.09 

Am*nL 
$280.00 

300.00 

Price. 

$2.50 

1.30 

Amount. 
^500.00 

1,800.00 

$23,656.00 
15,185.00 

*  Bid  iveommended  for  aooeptance,  they  being  the  lowest  responsible  bidders  for  the  best  and  most 
suitable  materials  and  servioea. 

Amount  available,  $22,500. 


COSCMEBCIAL  STATISTICS 


ArrimU  amd  cUarancee  of  veseeU  at  Darien f  Ga.,  from  January  1, 1875 ^  to  December 

SI,  X89£. 


ABRIVSD. 


Coastwise. 


Ko. 


1875 

77 

1876 

65 

1877 

104 

1878 

61 

1HT9 

58 

1880 

06 

1881 

101 

1882 

.117 

1883 

95 

1884 

81 

IMW 

78 

1886 

108 

1887 

127 

1888 

185 

1889 

145 

1890 

199 

1891 

137 

1892 

168 

Tons. 


28,053 
23,105 
24.827 
29,264 
23.275 
21.539 
40,619 
48.206 
38.173 
34.412 
27,763 
44,389 
57,035 
76,645 
60,763 
58.058 
56,818 
69,627 


Crew. 


647 

611 

1,257 

641 

487 

489 

848 

999 

815 

714 

691 

852 

1,058 

1,558 

L341 

1,158 

1,124 

1,369 


Foreign  ports. 


American  yessels. 


No. 


3 
2 
3 

1 
3 
1 


2 

2 


6 

1 
7 
5 
6 
1 


Tons. 


674 
1,051 
4,199 

688 
1,220 

455 


606 
652 


2,349 
402 
4,349 
1,964 
2,877 
353 


Crew. 


22 
20 
25 
13 
29 
9 


16 
16 


45 

9 
62 

41 

46 

7 


Foreign 


No. 

Tons. 

92 

47,600 

124 

70,368 

99 

50,913 

126 

60,109 

115 

57,710 

134 

68,072 

162 

84,457 

9<) 

51,421 
49.290 

93 

92 

50,178 

80 

42,587 

42 

20,772 

26 

13,023 

22 

13.423 

61 

19,837 

28 

1,086 

24 

17,853 

25 

17,446 

Crew. 


1,198 

169 

1,897 

189 

1,231 

206 

1,628 

189 

1,407 

176 

1,608 

201 

1,991 

166 

1.155 

208 

1,135 

188 

1,133 

175 

975 

160 

483 

150 

298 

158 

273 

208 

453 

213 

808 

202 

308, 

167 

834 

194 

TotaL 


No. 


Tons. 


75, 
93,473 
106,414 
90,424 
82,184 
90.270 
126,295 
100,082 
87,963 
85,193 
71,002 
65,161 
72,407 
91, 470 
93,949 
61,106 
77,048 
87,426 


Crew. 


1,845 
2,506 
2,510 
2,289 
1,919 
2,140 
2,809 
2,163 
1,950 
1,863 
1,673 
1,335 
1,402 
1,840 
1,856 
1,507 
1,478 
1,710 


I 


IH 
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Arrieali  and  cUai-anca  o/  ra»el»  ai  DaritH,  Ga.,  efc— L'nuliiiiied. 
CLEARED. 


IiittberikipiMmt»/T<n»porH>f  Darim,  Oa.,  from  January  1, 187S,  to  DrcemberSI,  ISU. 


Year. 

Talne  of 

eiporW. 

Value  of 
InporU. 

Total   Ml- 
iMtioM. 

'1:S:S: 

i,o;j.ws 

1,03*:  185 

8fl".5u0 

1,W7,3M 

a!iw:oM 

no;  748 
1,5,10,000 
i.*S2,li27 

■•1! 

•II.SMtt 

">»! 

2.S00 
None. 

is 

M4.1I 
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ArrivaU  and  clearances  of  vessels  at  DaiHen,  Ga,,  etc, — Coutiuiied. 

CLEARED. 


/^___x 

1 

Foreign  ports. 

rr^*»l 

< « 
Is 

Year. 

V/UUSbWlBO. 

AmericAn  vessels. 

Foreign  vessels. 

i 

No. 

22 
39 
44 

28 

40 

55 

80 

93 

66 

59 

46 

63 

126 

155 

155 

171 

127 

161 

Tons. 

Crew. 

No. 

11 
4 
4 
6 
7 

•  7 
8 
6 
9 

11 
8 

10 

12 
2 
6 
3 
3 
2 

Tons. 

Crew. 

No. 

104 

180 

169 

149 

125 

168 

184 

115 

108 

119 

98 

50 

16 

86 

46 

31 

26 

33 

Tons. 

Crew. 

No. 

137 
223 
217 
183 
172 
230 
272 
214 
183 
189 
152 
153 
144 
193 
207 
205 
156 
196 

Tons. 

Crew.   - 

1875 

1876 

1877 

1878 

1879 

1880 

1881 

1882 

1883 

1884 

1885 

1886 

1887 

1888 

1889 

1890 

1891 

1892 

12, 2U 
9,300 
13,209 
7,842 
14, 052 
17, 076 
28,492 
34,098 
25,019 
20, 637 
16,649 
38,295 
55,592 
64,749 
63, 347 
58, 810 
53,890 
69,488 

328 

270 

314 

181 

301 

393 

617 

709 

510 

457 

339 

719 

1,016 

1,318 

2,091 

1,174 

1,031 

1,310 

4,055 

1,553 

842 

3,000 

2,765 

3,589 

3,120 

1,962 

3.533 

3,977 

3.354 

3,682 

1,144 

538 

4,333 

962 

896 

917 

97 
32 
21 
62 
57 
72 
70 
46 
72 
85 
62 
80 
17 
15 
66 
23 
20 
16 

55, 759 
87,489 
92,795 
83,385 
65, 433 
84.172 
95.353 
63.525 
56.411 
66.337 
52,  742 
24,  376 
8,612 
23,742 
26,488 
15,569 
18,006 
21,502 

1,372 

2,263 

2,154 

1,947 

1.538 

2,016 

2,164 

1,434 

1,340 

1,478 

1,198 

564 

189 

453 

528 

336 

256 

418 

72,028 
98.342 
106,846 
94,236 
82,250 
194,837 
126,965 
99,585 
84,963 
90.951 
72, 745 
66,358 
65,700 
89,029 
94,168 
75,351 
72.792 
91,807 

R 
1,797  :: 
2,565   a 
2,489  H 
2,190  :■ 
1,896   l^ 
2,481    'Ji 
2,851   A 
2,189  'J 
1,931   J 
2,020   * 
1,599  H 

1,363  y 

1,222 
1,786  :» 
2.685     . 
1,533 

379     . 
1,744 

Timber  shipments  from  pari  of  Darien,  Ga,,  from  January  1, 1875,  to  December  SI,  i*'- 


Foreign. 

Coastwise. 

Total. 

Year. 

Saperflcial 
feet. 

• 

Value. 

Superfioial 
feet. 

Value. 

Sui)erficial 
feet. 

Value. 

1875 

41,447,024 
00,762,000 
64, 378, 000 
59, 697, 124 
47, 217, 818 
74, 612, 520 
65,420,876 
36, 639, 379 
42.  :{85, 000 
50,656,000. 
40, 101, 000 
19, 960, 000 
12, 023, 611 
17, 975, 371 
20, 772, 265 
10, 962. 017 
13, 7&',,  333 
12, 893, 730 

$557, 524 
735, 099 
776,856 
716, 365 
566, 613 
895, 350 
785, 050 
439,672 
608.620 
607,872 
501.262 
219,500 
138, 476 
215, 705 
237,662 
140, 746 
274, 674 
179, 616 

10, 992, 600 
8, 370,  OOO 
11,888,100 
7, 057, 800 
12,646.800 
15, 368, 500 
25. 642, 800 
30,688.200 
22,617,100 
18,573,300 
14,984,100 
24,465,000 
50, 349, 600 
65, 998. 200 
50, 667, 660 
68,223,683 
45,519,707 
49, 708, 879 

$181,377.00 
138, 105. 00 
106,153.65 
116,453.70 
208,672.20 
253.578.60 
423, 100. 20 
506. 355. 30 
371,532.16 
306, 459. 45 
247,937.65 
661,440.00 
912.220.00 

1,121.960.00 

760. 144. 00 

949, 762. 00 

•910, 718. 10 

1,093,593.00 

52,439,624 
60, 132, 000 
76,266,100 
66,754,924 
59,804,618 
89,981,020 
91,063,676 
67, 327,  579 
64, 902, 100 
69, 229, 300 
65, 085, 100 
54,425,000 
62, 373, 211 
83,975,571 
71.449,865 
79, 185. 700 
50. 305, 040 
62,602,609 

$738,901* 
873, 2W« 

973,0!*w 
832  8]^? 

1876 

1877 

1878 

1879 

775  'K'l 

1880 

1, 148, 9^< 

l,208.1j^.» 

946  0"7' 

1881 

1882 

1883 

8«0,]5i> 
914, 3il* 
740  Wfii 

1884 

1885 

1886 

870,  JMi  " 
1.C56  Ofii'< 

1887 

1888 

l,337,e«'* 

997  81h* 

1889 

1890 

1.  090. 5' h* 

1891 

1, 185, 3y:  * 
1, 273, 2i:  * 

1892 

Commerce, 


Year. 


1880 
1881 
1882 
1883 
1884 
1885 
1886 
18H7 
18H8 
18S9 
1890 
18»1 
1892 


Value  of 
exports. 


$1 
1 
1 


,  621, 904 
,  137, 490 
,  073, 008 

969.834 
, 038, 185 

860,500 
,  037,  330 
,221,000 
.  100. 000 

097.816 

140, 740 
,  530, 000 
,452,827 


Value  of 
imports. 


$5,600 

3,356 

1,025 

2,334 

11 


2,000 

None. 

None. 

None. 

None. 


Total  rtt 
lectioui 


$11,  soi- 
ls, 98  i.e 
11,254? 
11, 067 f 
9, 68>  » 
2, 35J.J 


9C4S 

N«ir*- 

NoBt- 


C.  Lawton, 

Deputy  Collector,  Danen,  Geonfia. 


SAeet  I 


SHoal^J^ 


Ct^ot^  C0fyo4    »f  JTn^rs,  i/.S.^^. 


EhU 


Sheet  Z 


Gt^99L,  Cff/»r     9/*  Srtyr^.  U.S.'if. 


EngM 


ina^,  Sim.   ^v^J^ltSS 


^ ^5? 
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Arricah  and  clearances  of  vessels  at  Darieii,  Ga.,  c/c— CoutilJued. 
CLEARED. 


Year. 


1875 
1876 
1877 
1878 
1879 
1880 
1881 
1882 
1883 
1884 
1885 
1886 
1887 
1888 
1889 
1890 
1891 
1892 


Coastwise. 


No. 

Tons. 

22 

12,214 

39 

9,300 

44 

13,209 

28 

7,842 

40 

14,052 

55 

17,076 

80 

28,492 

93 

34,098 

66 

25, 019 

59 

20,637 

46 

16,649 

93 

38, 295 

126 

55,592 

155 

64,749 

155 

63,347 

171 

58,810 

127 

53,890 

161 

69,488 

Crew. 


328 

270 

314 

181 

301 

393 

617 

709 

510 

4^7 

339 

719 

1,016 

1,318 

2,091 

1,174 

1,031 

1,310 


Foreign  porta. 


American  vessels. 

No. 

Tons. 

Crew. 

11 

4,055 

97 

4 

1,553 

32 

4 

842 

21 

6 

3,000 

62 

7 

2,765 

67 

•  7 

3,589 

72 

8 

3,120 

70 

6 

1,962 

46 

0 

3,533 

72 

11 

3,977 

85 

8 

3,354 

62 

10 

3,682 

80 

12 

1,144 

17 

2 

538 

15 

6 

4,333 

66 

3 

962 

23 

3 

896 

20 

2 

917 

16 

Foreign  vessels. 


No. 


104 

180 

169 

149 

125 

168 

184 

115 

108 

119 

98 

50 

16 

36 

46 

31 

26 

33 


Tons. 


55, 759 
87,489 
92,795 
83,385 
65,433 
84,172 
95.353 
63,525 
56,411 
66.337 
52, 742 
24.  376 
8,612 
23,742 
26,488 
15,569 
18,006 
21.502 


Crew. 


1,372 

2,263 

2,154 

1,947 

1,538 

2,016 

2,164 

1,434 

1,340 

1,478 

1,198 

564 

189 

453 

628 

336 

256 

418 


ToUL 


No. 


137 
223 
217 
183 
172 
230 
272 
214 
183 
189 
152 
153 
144 
103 
207 
205 
156 
196 


Tons. 


72,028 
98,342 
106,846 
94.236 
82,250 
194,837 
126,965 
99,585 
84,963 
90.951 
72,745 
66,358 
65,700 
89,029 
94,168 
75,351 
72,792 
91,807 


t 


Timber  shipments  from  part  of  Darien^  Ga,,  from  January  1, 1875,  to  December  Si 


Foreign. 

Coast  wtse. 

Total.      1 

Year. 

Superficial 
feet. 

Value. 

Superficial 
feet. 

Value. 

Superficial 
feet. 

51 

1875 

41,447,024 
60,762,000 
64, 378, 000 
59. 697, 124 
47, 217.  818 
74, 612, 520 
65,420,876 
36.  639, 379 
42, 385, 000 
50,656,000. 
40, 101, 000 
19, 960, 000 
12, 023, 611 
17, 975, 371 
20,  772, 265 
10, 962. 017 
13, 785, 333 
12, 893, 730 

$557,524 
735,099 
776,856 
716, 365 
566, 613 
895, 350 
785,050 
439,672 
608,620 
607,872 
601.262 
219,500 
138, 476 
215,  705 
237,652 
140, 746 
274, 674 
179,  616 

10, 992, 600 
8,370,000 
11, 888, 100 
7,057,800 
12,646.800 
15, 368,  500 
25, 642, 800 
30, 688, 200 
22, 517, 100 
18,573,300 
14,984,100 
24,465,000 
50, 349.  600 
65,998,200 
50,  667, 660 
68,223,683 
45, 519,  707 
48,708,879 

$181,377.00 
138, 105. 00 
196, 153.  65 
116, 453. 70 
208,672.20 
253, 578. 60 
423, 106. 20 
606, 355. 30 
371,532.16 
306,459.45 
247, 937. 65 
661, 440. 00 
912,220.00 

1,121,960.00 
760, 144. 00 
949, 762. 00 
910, 718. 10 

1,093,503.00 

52,439,624 
69, 132, 000 
76, 266, 100 

66,  754, 924 
59, 804, 618 
88, 981, 020 
81,063,676 

67,  327,  579 
64,902,100 
09,229,300 
55, 085, 100 
64, 426, 000 
62, 373, 211 
83,  975, 571 
71. 449, 865 
79, 1«>,  7110 
59, 305, 040 
62, 602, 609 

>73 

1876 

87 

1877 

67 

1878 

83' 

1879 

77 

1880 

1.14 

1881 

1,20 
94 

1882 

1883 

88 

1884 

91 

1885 

74 

1886 

874 

1887 

1.05 

1888 

1,331 

1889 

991 

1890 

1.09 

1891 

1,18 

1892 

1,27 

Commerce, 


Year. 


1880 
1881 
1882 
188:1 

1884 
1885 
1886 
18H7 
1888 
18S9 
1890 
1801 
1892 


Value  of 
exports. 


$1, 621, 904 
1,137,490 
1, 073. 008 

969.834 
1, 038, 185 

860,500 
1, 037, 330 
1,221,000 
2, 100. 000 

897.816 

140, 746 
1,530,000 
1,452,827 


Value  of 
imports. 


$5,600 

3,356 

1.025 

2,334 

11 


2,600 

None. 

None. 

None. 

None. 


Tot 
lec< 


$11. 

18V 

1J.1 
IW 


C.  Lawton. 

Deputy  Collector y  Darien,  Geoi^ 


I 


SAect  I 


i/icarvc/a/K^cA .    Oa»^  *^td^y  /"*  /S99 


CiM^oC  C0r^4    m/"  ^n^Av,  US.^. 


EHtS 
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N5. 
IMPROVEMENT  OF  ALTAMAHA  KTVEK,  GEORGIA. 

Tbe  Altamaha  River  is  formed  by  the  juuction  of  the  Oconee  and 
Ocnialf^ee  rivers,  in  the  southeastern  part  of  Georgia,  and  flows  in  a 
southeasterly  direction  to  the  sea. 

A  detailed  description  of  this  river  is  given  in  my  report  of  a  survey 
dat«d  Jane  12, 1890,  which  is  printed  as  part  of  Appendix  O  5,  Annual 
Re|>ort  of  the  Chief  of  Engineers  for  1890,  pp.  1372-1386. 

For  a  special  history  of  past  work,  see  p.  1038,  Annual  Report  of  the 
Chief  of  Engineers  for  1888  and  the  Annual  Reports  of  the  same  ofi&cer 
since  that  date. 

ORIGINAL  CONDITION. 

The  chief  obstruction  to  the  navigation  of  the  Altamaha  RiVer  con- 
sists in  rock  ledges,  sand  bars,  overhanging  trees,  snags,  and  sunken 
lo  «rs.  The  rock  ledges  were  confined  to  the  upper  portion  of  the  stream, 
wliile  the  other  obstructions  were  found  throughout  its  entire  course. 
The  low-water  depths  at  some  points  did  not  exceed  1  foot. 

PLAN  OF  IMPROVEMENT. 

Tlie  plan  of  improvement  outlined  in  my  report  of  June  12, 1890,  pro- 
vides  for  the  establishment  of  a  navigable  steamboat  channel,  3  feet 
ieop  at  ordinary  summer  low  water,  between  the  juuction  of  the  Oconee 
stmI  Ocmulgee  rivers  and  the  town  of  Darien. 

This  is  to  be  accomplished  by  (1)  removing  rock  shoals  and  sand  bars ; 
rj)  building  deflecting  dikes  and  closiug  incipient  cut-ofl's;  (3)  removing 
111:1^8  and  logs  from  the  channel  and  overhanging  trees  from  the  banks 
of  the  stream;  (4)  revetting  caving  banks. 

The  cost  of  the  improvement  is  estimated  in  round  numbers  at 
1 1 29|000,  provided  funds  are  regularly  and  adequately  supplied. 

SUHMABT  OP  OPERATIONS  PRIOR  TO  JULY  1,  1892. 

The  Arst  appropriation  ($5,000)  ever  made  for  the  Altamaha  was  ex- 
fi^nded  on  a  snag  boat,  which  was  built  for  use  upon  this  river  and  the 
Ssivannah.  This  boat  began  to  work  upon  the  river  on  Octobor  1, 1883, 
aid  has  been  employed  at  intervals  since  that  date,  regular  work  hav- 
JD^  been  impossible  on  account  of  the  insufficiency  of  funds.  She  was 
tiiciroaghly  repaired  in  1889.  Operations  have  been  carried  on  between 
Darien  and  the  junction  of  the  Oconee  and  Ocmulgee  rivers.  There 
ktive  been  removed  in  all  2  piles,  1,777  snags  and  logs,  and  3,639  over- 
kiiiging  trees;  24  logs  were  cut  upon  bank,  5  trees  were  deadened,  and 
4  trees  palled  back. 

In  1883,  channels  100  feet  in  width  and  4  feet  in  depth  at  ordinary  low 
TAter  were  opened  through  the  rock  ledges  at  Town  Bluff  and  Piney 
Bluff  by  the  removal  of  319  and  1,480  cubic  yards  of  rock  at  these 
priiQts,  respectively. 

In  1884-^85  a  training  wall  was  built  at  Beards  Bluff  for  the  improve- 
aont  of  a  shoal  at  that  locality,  and  shore  protection  was  constructed 
l)r  the  protection  of  caving  banks.  In  the  execution  of  this  work  811.2 
mbic  yards  of  stone,  428.44  cubic  yards  of  gravel,  and  3^545.38  cubic 
fftrds  of  brash  fascines  were  used. 
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The  steam  hoister,  rigged  as  a  pile-driver,  began  work  October  3fi, 
1891,  at  Beards  Bluff,  iu  the  construction  of  wattled  pile  spur  dams^d 
in  repairing  the  old  training  wall  for  the  improvement  of  the  sandar 
at  that  point.  Operations  were  suspended  at  the  end  of  January,  Iftl 
owing  to  high  water,  but  were  resumed  May  5  and  were  in  prog^s 
at  the  end  of  the  fiscal  year,  the  work  being  nearly  completed.  lulls 
work  239  piles  have  been  driven,  1,914  linear  feet  of  piling  have  Ifl^n 
wattled  with  x>oles,  1,231  linear  feet  of  brush  mattresses,  18  feet  vie, 
have  been  sunk  and  covered  with  141  cubic  yards  of  stone,  anu:)e 
banks  at  the  ends  of  the  ten  dams  constructed  have  been  cut  dowD«d 
protected  with  brush  and  stone.  j 

All  work,  with  the  exception  of  that  done  by  the  snag  boat  andae  ■ 
steam-hoister,  was  done  by  contract. 

Up  to  July  1, 1892,  the  total  expenditures  for  this  work,  indadin^Jl 
outstanding  liabilities,  amounted  to  $73,145.70. 

The  total  expenditure  under  the  present  project  up  to  July  1,  IC, 
including  all  outstanding  liabilities,  was  $8,369.11. 

OPERATIONS  DURING  THE  PISOAIi  YEAR  ENDING  JUNE  30,   18X 

Jetty  work  under  the  contract  awarded  December  20, 1892,  to  4e 
Atlantic  Contracting  Company,  was  commenced  at  Couper  Bar»n 
February  20th  and  continu^  until  April  29th,  when  the  ftinds  a«l 
able  for  this  work  were  exhausted. 

There  were  constructed  on  the  west  shore  spurs  No.  1, 51.5  feet  la?; 
No.  2, 132.5  feet  long;  No.  3, 194 feet  long;  and  on  the  east  8hore.ae 
training  wall,  554  feet  long.  Both  training  wall  and  spar  damsfi' 
sist  of  double  rows  of  piles  driven  8  feet  apart,  filled  with  £Eks<:^s 
and  strengthened  by  timber  waling,  cross  and  back  ties,  and,  v\fe 
required,  by  groups  of  tie  piles  and  clusters  of  fender  piles.  Tif  e 
were  used  for  the  construction  of  the  three  spurs  324  piles,  2,1^ 
cubic  yards  of  fascines,  51.37  cubic  yards  of  riprap  stone,  7,471.00  let 
B.  M.,  of  6  by  10  inch  timber  and  771.40  pounds  of  iron  bolts.  Aie 
from  the  pile  work  of  the  spur  dams  proper  there  were  driven  21 
groups  of  tie  piles  and  4  clusters  of  fender  piles,  so  that  the  entire  nii- 
ber  of  piles  driven  on  the  spurs  was  378. 

There  were  used  in  the  construction  of  the  training  wall  147  piles^,- 
243.57  cubic  yards  of  fascines,  90.14  cubic  yards  of  riprap  st«e^ 
5,031.25  feet,  B.  M.,  of  6  by  10  inch  timber  and  514  pounds  of  iron  W-^. 
Aside  from  the  pile  work  of  the  training  wall  proper  there  were  diien 
5  groups  of  tie  piles  and  7  clusters  of  fender  piles,  so  that  the  eicre 
number  of  piles  driven  on  the  training  wall  was  178. 

The  steam-hoister,  rigged  as  a  pile-driver,  continued  work  on  tie 
river  until  October  25, 1892,  when  she  was  sent  to  Savannah  forre- 
pairs.  There  were  driven  12  piles  in  repairing  old  work  at  Befd^i^ 
Bluff.  There  were  constructed  at  Marrow  Bone  Bar  12  new  *ur 
dams  of  an  aggregate  length  of  1,015  feet  and  6  closing  dams  ofaii 
aggregate  length  of  237  feet,  in  the  construction  of  which  there  «rt» 
driven  231  piles.  There  were  put  into  this  work  1,630  cubic  yard*  of 
brush  mattresses,  loaded  with  230  cubic  yards  of  riprap  stone^  p^ 
1,252  linear  feet  of  wattling.  There  were  also  constructed  at  Maii»w 
Bone  Bar  79  linear  feet  of  shore  protection. 

The  snag  boat  Tooooa  commenced  work  on  the  river  on  June  20tlifid 
continued  to  the  end  of  the  fiscal  year.  During  this  time  there  <^re 
removed  from  the  channel  24  snags  and  stumps,  and  1,305  overling- 
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Commercial  atatistica,  Altama^a  River,  Georifia,  I89g-*93, 


Artiolee. 


Timber 

Hosin 

Turpentine  . 

Cotton 

Staves 

Merchandise 


Tons. 

V^ue. 

171,000 

14,280 

4,756 

745 

250 

2,346 

$684,000 
142. 800 
237,500 
130, 375  • 
15,000 
351,900 

Vak 


i.f.*-. 


List  of  steamboats  plying  the  Altamaha  Biver^  1S9S-^9S, 

Name. 

Draft, 
light. 

Tonnaj^ 
registered. 

Terminal  points. 

AmericTiB  ... 

Inehes. 

24 
17 
18 

229.85 
219.27 
360.00 

T)octDrtAwn  and  nftHen.  Q^ 

Altaniaba .  -  r 

:          / 

Doctortown. 

S>Wan      -T r^-,-.   r-  .^,-r- ,..r. 

Doboy  and  Brunswick,  6*. 

MISCELLANEOUS. 

The  work  is  located  in  the  collection  district  of  Brunswick)  €ra.  Amount  of  #<"> 
collected  in  1892,  $6,408.15.  Sapelo  Light  is  the  nearest  light-house  and  fortc»  i* - 
thorpe  and  Pulaski  are  the  nearest  forts. 

Since  the  existing  project  for  improving  Altamaha  Eiyer  was  adopvl. 
the  following  appropriations  have  been  made  for  this  work: 

By  act  of  Congress  of — 

August  11, 1888  (unexpended balance) fJSir 

September  19, 1890 -1 15,  »»••*> 

July  13, 1892 : 15.  •«•<«' 

Total 80.341 

The  total  expenditures  under  the  present  i>roject  to  June  30,  IC, 
including  all  outstanding  liabilities,  were  $26,406.64. 

It  is  proposed  to  expend  the  funds  on  hand  and  any  that  may  be<<ie 
available  during  the  present  fiscal  year  in  the  removal  of  obstructns 
and  in  the  improvement  of  the  shoal  places  in  the  river,  according  t^ae 
revised  project  of  1890. 

The  sum  of  $50,000  can  be  economically  and  advantageously  exppl- 
ed  during  the  coming  year.  No  permanent  improvement  can  be  eflRw»U 
as  new  obstructions,  caused  by  logs  and  snags,  form  during  every  fre#i*t 
stage.  They  should,  however,  diminish  in  number  from  year' to  jtr. 
From  $3,000  to  $5,000  will  be  required  for  the  annual  maintenanoof 
the  completed  work.  The  work  of  removing  obstructions  has  iPn 
under  the  local  charge  of  Mr.  R.  S.  Burnett,  assistant  engineer,  wle*^* 
report  is  appended  hereto. 

Money  statement. 

July  1,  1892,  balance  unexpended f7»ll*^» 

Amount  appropriated  by  act  approved  July  13,  1892 15.»'*' 

22,  II  »^'» 
June  30, 1893,  amount  expended  during  fiscal  year 17,  S5^'' 

July  1, 1893,  balance  unexpended 4/3 ''i* 

July  1, 1893,  outstanding  liabUities ;»irj 

July  1,  1893,  balance  available SLMi-**^ 

r  Amount  (estimated)  required  for  completion  of  existing  project 99.  «*  *  * ' 

J  Amount  that  can  beprofitablyexpendedinfiscalyearcndiogJnneSO,  1895  50,0*.  tx' 
I  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
>>arbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 
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Ab9traftt  of  proposaU  for  improvitig  AUamaha  RiroTj  Georgia^  opened  on  November  J9, 

JS9i,  bif  CapU  O.  M.  Carter f  Corps  of  Engineers, 


So. 


1 
2 


If  ame  and  address  of  bidder. 


CaliB  HeK.  Grant,  Charleston,  8.  C 

*Tbe  Atlantio  CoatraoUng  Co.,  Vew 
York,  K.  Y.  (John  F.  Gaynor,  prea- 
Meat) 


Fascines  <4.000 
onbio  yards). 


Price. 


$1.45 


1.50 


Amount. 


$5,800.00 


6,000.00 


Pile  work  (600 
linear  feet). 


Price. 


$3.20 


3.35 


Amount. 


$1,920.00 


1,950.00 


Fender  piles  (5 
clusters). 


Price. 


$50.00 


60.00 


Amonnt. 


$250.00 


250.00 


So. 


Vame  and  addresa  of  bidder. 


1  Colte  Mr E.  Grant,  Charleston.  S.  C 

2  *T1m  Atlantic  Contracting  Co.,    New 
}       York,  K.  Y.  (John  F.  Gaynor  proa- 

ident) 


Sawn  timber 
(5,000  feet  BM). 

Iron  bolts 
(1,000  pounds). 

Riprap  stone 

(300  cubic 

yards). 

Price. 

Am'nt. 

Price. 
$0.09 

0.09 

Am'nt. 

Price. 

Am'nt. 

$40.00 
40.00 

$200.00 
200.00 

$90.00 
90.00 

$3.20 
2.00 

$960.00 
600.00 

Total. 

$9,220  00 
9,090.00 


*  Bid  recoasmended  for  acceptance,  they  being  the  lowest  responsible  bidders  for  the  best  and  most 
II table  material  and  services. 


Ainonnt  available  $10,000. 


rkport  of  mr.  r.  8.  burmbtt,  assistant  engineer. 

United  States  Engineer  Office, 
Savannah f  Ga.,  July  5, 1893. 
Captain:  I  respectfully  anbinit  the  following  report  on  the  improvement  of  the 
lltamaha  River,  Georgia,  for  the  ftscal  year  ending  June  30,  1893. 

.\farrotrboue  Bar» — Work  was  continued  on  this  bar  by  the  steam-hoister  and  pile- 
4'i  ver  coostmcting  deflecting  jetties  by  hired  labor  and  the  purchase  of  material  in 
^»eii  market.  Twelve  jetties  were  constructed  and  six  sloughs  closed  with  pile  and 
tattle  work.    The  plan  adopted  for  constructing  the  jetties  was  to  drive  piles  6  feet 

::>art  and  10  feet  in  depth  on  line  of  jetties,  which  piles  were  sawed  off  at  a  height 
^  6  feet  above  low  water  and  then  wattled  with  poles.  On  the  sides  and  on  the  ends 
tf  the  jetties  brush  mats  loaded  with  riprap  stone  were  placed,  to  prevent  scour, 
the  ahore  ends  were  protected  by  grading  the  bank  to  a  slope  about  one  and  one-half 
h  one,  and  staking  and  wiring  18  inches  of  compact  brush  covered  with  stone. 
Ill  is  kind  of  bank  protection,  however,  has  proven  of  too  sliprht  a  character,  espe- 
iiilly  where  the  banks  are  composed  mainly  of  sand  and  easil ;  eroded.  AVith  the 
tLt*optiofi  of  the  bank-protection  work,  the  jetties  have  all  stood  the  spring  freshets 
ft*  11  and  have  aboat  donbled  the  depth  of  water  in  the  channel  through  the  bar. 
I'ork  was  completed  October  26,  1892. 

Snagging  operaiions, — ^The  snagooat  Toccoa,  after  completing  work  in  the  Savannah 
li  v«*r«  arrived  at  Doctortown  June  10.  A  rise  in  the  river  prevented  her  commencing 
fork  until  June  20.  While  waiting  for  a  suitable  stiige  of  water  for  snagging  work, 
%  e  boat  proceeded  to  Tillmans  Bar  in  the  Ocmulgee  River  and  aided  the  steam-hoister 
k  making  repairs  to  the  jetties  at  that  bar. 

At  Bag  Sack,  94  miles  from  the  Forks,  a  larg*)  cypress  stump  in  the  center«of  the 
Aannel  was  removed.  This  stomp  has  damaged  rafts  and  other  crafts  for  a  period  of 
Airty  years,  and  numerous  unsuccessful  attempts  had  been  made  in  past  years  by 
ftc  snagboate  to  remove  it.  The  current  being  very  strong  and  although  there  was 
i«leptb  of  16  feet  of  water  around  the  snag,  it  was  thoroughly  imbedded  in  the  sand. 

IfeoHt*  Blnf  Bar, — ^Twelve  piles  were  driven  and  wattled  with  poles,  closing 
%e  slouch  above  the  bar  and  completing  the  work  at  this  bar.  Since  the  construe- 
§>n  of  ttie  jetties  at  this  bar  the  water  in  the  channel  has  been  doubled  at  low  stage. 
Al  the  jetties  are  in  good  condition.  The  bank-protection  work  has  been  slightly 
imaged  by  the  recent  freshets. 

There  have  been  removed  from  the  channel  21  snags  and  3  stumps,  and  1,305  over- 
^nging  trees  and  16  projecting  logs  from  the  banks;  148  pounds  of  explosives  have 
^cn  oaed  in  the  above  work. 

So  new  lines  of  steamboats  have  been  established  during  the  year. 

Submitted  with  this  report  are  the  following  slatcmouts: 

V 1)  6tatoBM>Dt  of  work  done  to  date. 
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Commercial  atatisticn,  Altamaha  Bivei*,  Georgia,  189g-*9S, 


Articles. 


Timber 

Rosin 

Turpentine  . 

Cotton 

Staves  

Merchandise 


Tons. 

Yt^ue. 

171,000 

14,280 

4,756 

745 

250 

2,346 

$684,000 
142. 800 
237,600 
130, 375 • 
15,000 
351,900 

Articles. 


Fertilizers  .. 

Com 

Cotton  see<L 
Passengers.. 

Total.. 


List  of  ttieamhoats  plying  the  Altamaha  River ^  1S9S-9S. 

Name. 

Draft, 
light. 

Tonnam 
registered. 

Terminal  points. 

Americns . . . 
Altamaha . . . 

:::::::::::::::::::  t::::: 

Inches. 
24 
17 
18 

229. 85 
219. 27 
360.00 

Doctortown  and  Darien,  Ga. 
Dootortown. 

Swan 

Doboy  and  Brunswick,  G*. 

MISCELLANEOUS. 

The  work  is  located  in  the  coUoctiou  district  of  Brunswick,  Ga.  Amount  of  im* 
collected  in  1892,  $6,408.15.  Sapelo  Light  is  the  nearest  light-house  and  forts  (df- 
thorpe  and  Pulaski  are  the  nearest  forts. 

Since  the  existing  project  for  improving  Altamaha  Biyer  was  adopid* 
the  following  appropriations  have  been  made  for  this  work: 

By  act  of  Congress  of — 

August  11,  1888  (unexpended  balance) ..  $2S4r 

September  19, 1890 .1 16.(li<«» 

July  13,1892 : 15,ia<*' 

Total 80,2541 

The  total  expenditures  under  the  present  project  to  June  30,  IC, 
including  all  outstanding  liabilities,  were  $26,406.64. 

It  is  proposed  to  expend  the  funds  on  hand  and  any  that  may  be<*^ 
available  during  the  present  fiscal  year  in  the  removal  of  obstmcoos 
and  in  the  improvement  of  the  shoal  places  in  the  river,  according  ttHc 
revised  project  of  1890. 

The  sum  of  $50,000  can  be  economically  and  advantageously  experi- 
ed  during  the  coming  year.  No  permanent  improvement  can  be  effc^K 
as  new  obstructions,  caused  by  logs  and  snags,  form  during  every  fre*^^ 
stage.  They  should,  however,  diminish  in  number  from  year  to  j«r. 
From  $3,000  to  $5,000  will  be  required  for  the  annual  maintenanceof 
the  completed  work.  The  work  of  removing  obstructions  has  bP" 
under  the  local  charge  of  Mr.  R.  8.  Burnett,  assistant  engineer,  wIj*^^' 
report  is  appended  hereto. 

Money  statement, 

July  1,  1892,  balance  unexpended $7,1*^ 

Amount  appropriated  by  act  approved  July  13, 1892 15,  ()•  ^* 

22,1««5 
June  30, 1893,  amount  expended  during  fiscal  year 17,9>^* 

July  1, 1893, balance  unexpended 4,2»7'' 

July  1,  1893,  outstanding  liabUities S^t""- 

July  1,  1893,  balance  available 8,81^"" 

{Amount  (estimated)  required  for  completion  of  existing  project 99,  (*  *"' 
Amount  that  can  beprontably  expended  in  fiscal  year  ending  June30, 1895    50,OOC-  <^' 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3^  1893. 
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Jh€traftt  of  pTopo9alB  for  improving  AUamaha  RiveTy  Georgia^  opened  on  November  19, 

189f,  bjf  Capt.  O.  M.  Carter,  Corps  of  Engineers, 


So. 


1 

t 


Vame  and  address  of  bidder. 


CoUb  HcK.  Grant,  Cbarleflton,  S.  C 

*Tbe  Atlaatio  GontraoUng  Co.,  Vew 
York.  K.  Y.  {John  F.  Gaynor,  prea- 
Ideat) 


FaaeineB  (4.000 
cnbio  yards). 


Price. 


fl.45 


1.50 


Amoant. 


$5,800.00 


6,000.00 


Pile  work  (600 
linear  feet). 


Price. 


Amount. 


13.20  $1,020.00 


3.35 


1,950.00 


Fender  piles  (6 
clusters). 


Price. 


$50.00 


60.00 


Amoiut. 


$250.00 


250.00 


yo- 


Vame  and  addresa  of  bidder. 


1  roHa  MrE.  Grant,  Charleston .  S.  C 

2  •  *Tb#  Atlantie  Contracting  Co.,   New 
I       Tork,  K.  Y.  (John  F.  Gaynor  prea- 

I      tdent)  


Sawn  timber 
(5,000  feet  BM). 

Iron  bolts 
(1,000  pounds). 

Biprap  stone 

(300  cubic 

yards). 

Price. 

Am'nt. 

Price. 

Am'nt. 

Price. 

Am'nt. 

$40.00 
40.00 

$200.00 
200.00 

$0.09 
0.09 

$90.00 
90.00 

$3.20  $960.00 
2. 00     600. 00 

Total. 

$9,220  00 
9,090.00 


*  Hid  recoBflaended  for  acceptance,  they  being  the  lowest  responsible  bidders  for  the  best  and  most 
•aitable  material  and  services. 

Ainoont  available  $10,(X)0. 


report  of  mr.  r.  8.  burmbtt;  assistant  engineer. 

United  States  Engineer  Offict?, 
Savannah f  Ga.j  July  S,  1893. 
Captain:  I  respectfully  submit  the  following  report  on  the  improvement  of  the 
Altamaha  River,  Georgia,  for  the  fiscal, year  ending  June  30,  1893. 

M€ur9ithon€  Bar» — Work  was  continued  on  this  bar  by  the  steam-hoister  and  pile- 
&*i  ver  coDstmcting  deflecting  jetties  by  hired  labor  and  the  purchase  of  material  in 
^leii  market.  Twelve  jetties  were  constructed  and  six  sloughs  closed  with  pile  and 
tattle  work.    The  plan  adopted  for  constructing  the  jetties  was  to  drive  piles  6  feet 

2)art  aad  10  feet  in  depth  on  line  of  jetties,  which  piles  were  sawed  off  at  a  height 
'  6  feet  above  low  water  and  then  wattled  with  poles.  On  the  sides  and  on  the  ends 
tf*  the  jetties  brush  mats  loaded  with  riprap  stone  were  placed,  to  prevent  scour, 
f  lie  shore  ends  were  protected  by  grading  the  bank  to  a  slope  about  one  and  one-half 
t>  one.  and  staking  and  wiring  18  inches  of  compact  brush  covered  with  stone. 
Ill  in  kind  of  bank  ))rotection,  however,  has  proven  of  too  sliprht  a  character,  espe- 
ially  where  the  banks  are  composed  mainly  of  sand  and  easily  eroded.  With  the 
t^ocptiOB  of  the  bank-protection  work,  the  jetties  have  all  stood  the  spring  freshets 
t«'ll  and  have  about  doubled  the  depth  of  water  in  the  channel  through  the  bar. 
Fork  was  completed  October  26,  1892. 

Sna^^mg  op€raUont» — ^The  snagooat  Toecoa,  after  completing  work  in  the  Savannah 
li  vc>r.  arrived  at  Dootortown  June  10.  A  rise  in  the  river  prevented  her  commencing 
fork  until  June  20.  While  waiting  for  a  suitable  stjige  of  water  for  snagging  work, 
%  e  boat  proceeded  to  Tillmans  Bar  in  the  Ocmulgee  Kiver  and  aided  the  steam-hoister 
1  making  repairs  to  the  jetties  at  that  bar. 

At  Bog  Sack,  94  miles  from  the  Forks,  a  largii  cypress  stump  in  the  center -of  the 
An  nnel  was  removed.  This  stomp  has  damaged  rafts  and  other  crafts  for  a  period  of 
§irty  yean,  and  numerous  unsuccessful  attempts  had  been  made  in  past  years  by 
fke  snagboats  to  remove  it.  The  current  being  very  strong  and  although  there  was 
i<leptb  of  16  feet  of  water  around  the  snag,  it  was  thoroughly  imbedded  in  the  sand. 

lieaHU  Blmf  Bar, — ^Twelve  piles  were  driven  and  wattled  with  poles,  closing 
He  slough  above  the  bar  and  completing  the  work  at  this  bar.  Since  the  construe- 
§>n  of  toe  jetties  at  this  bar  the  water  in  the  channel  has  been  doubled  at  low  stage. 

:1  the  jetties  are  in  good  condition.    The  bank-protection  work  has  been  slightly 
inaged  by  the  recent  freshets. 

There  have  been  removed  from  the  channel  21  snags  and  3  stumps,  and  1,305  over- 
all ging  treea  and  16  projecting  logs  from  the  banks;  148  pounds  of  explosives  have 
b<^n  used  in  the  above  work. 
No  new  lines  of  steamboats  have  been  established  durin<;  the  year. 
Snbmitted  with  this  report  are  the  following  statemouts: 
\l)  btateniont  of  work  done  to  date. 
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(3)  Snmmary  of  work  done  by  months. 
(3)  Snmmary  of  work  done  by  locaUties* 
Respectfully  submitted. 


Capt.  O.  M.  Carter, 

CorpB  of  Engineers,  U.  S,  A, 


R.  S.  BLiiAii.il, 
Aeeietant  £m§imm 


1.  Altamaha  Biver,  Georgia,--Deta%l  aiaiemeni  of  work  done  to  date,  1SSS--^9S. 


1888-'82  (Report  Chief  of  En- 
^neers,  U.  S.  Anny,1892) 


Total. 


Jetties  con* 
■tructed. 


Na 


10 
12 


22 


Qoan* 
tlty. 


Lin./L 
1,744.2 
1,015.0 


Sloughs 
dosed. 


No. 


6 


2,759.2 


Qiisin> 
tity. 


X<n./t. 


237 


237 


I 


214 

4 


218 


I 


1,008 
10 


1,078 


617 
7 


524 


I 

00 


24 
8 


OverfasBgii 


Cat. 


o 


1,273 
478 


27 


1,751 


t 

o 
.S 

a 
P 


1,440    17 
4 


2,272  1  B 


1883-*02  (Report  Chief  of  En 

gineers,  Xf.  S.  Army,  1892). 

1892-'03 


Total. 


■8 
1 


g 
M 

9 

d 

o 


10 
16 


26 


g 


8 


239 
231 


470 


e 

0 


239 
231 


470 


•g 


I 


2 


2 


■  o 

1- 

o 


I 


Ott.  ydff. 
141 
230 


3 


1 


Lin./t. 
1,914 
1,252 


871 


8,106 


I 


"g 


8 


/etf. 


79 


79 


is 

a 


I 


1,646 
1.690 


8,276 


1 

► 

1 

"pi 

H 

B4 


£8«.    ^ 

15  n 

148   ..' 


161  X) 


5.  .^Ztamaft^  12iv0r,  Geor^. — Sumnuury  of  wort  hy  monthe,  ISSt-'QS. 


Months. 


September. 
October  ... 
June 


Total. 


Jetties  con- 
structed. 


No. 


8 
9 


12 


Quan- 
tity. 


Lin.Jt. 
147 


1,015 


Sloughs 
<dosed. 


No. 


2 

4 


6 


Quaa- 

tlty. 


XA$t»Jt. 
102 
135 


237 


Snagiu 


I 

£ 


8Q 


4 
6 


10 


8 

4 


i 


1 
2 


Ovcrhaagtl 


Cut 


8 

o 

a 


478 


478  I    823 


4 
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5.  AUmmaka  Biver,  Georyia. — Summary  of  work  by  months,  1892-* 9S — Continued. 


TMri 


I 

ti 


2 
14 


16 


I 

s 


74 
63 
67 
87 


231 


o 
o 

8 

a 


43 

18 

170 


tats 
185 

00 


Cu.ydt. 

91 

9 

70 

60 


231 


230 


d 

8 

1 


Xrfn.  ft. 


183 
147 
022 


1,252 


IS 

g8 


Xin.  /t. 


70 


79 


i| 


Oicydt. 


1006 
624 


1,630 


I 


Xte. 


30 
5 
86 
88 
40 


148 


'.  AltammU 


River,  Otcrgia, — Summary  of  work  hy  localities,  1892- 9S,  United  States  snag 

boat  Tocooa, 


I 

e 


1 
1 


0 

I 


I 

e 


& 

s 

00 


Orerhanging 
trees. 


M 
J 

•8 


2 


Cut. 


o 

Ci 

> 
O 


216 

115 

100 

88 


Z 

J 

•IS 


4i 

a 
o 


§ 

Hi 


2 

260 

250   .... 
105    ... 
08  !  15 


I 

1 

& 
Lbi. 


I 


MiXes. 
65^... 
65^... 
94.... 


Total 


Snags. 


I 


o 

a 


2 

2 


10 


i 


.a 


3 


so 


3 


Oyerhainging 
trees* 


M 

•  * 

•3 
Pi 


Cat. 


S 

00 


478 


8 

a 


■s 


823 


g 


5 


16 


8 


£&«. 


40 


40 


N6. 

niPROVEBiENT  OP  OCONEE  RIVER,  GEORGIA. 

The  Oconee  Biver  rises  in  the  northeastern  part  of  Georgia,  flows  in 
ilautheasterly  direction,  and  unites  with  the  Ocmulgee  to  form  the 
ilamaha.  A  detailed  description  of  this  river  is  given  in  my  report 
tfthe  preliminary  examination  and  survey,  printed  as  House  Ex.  Doc. 
Sk  211,  Fifty-first  Congress,  first  session.  For  a  special  history  of 
plit  work,  see  p.  1253,  iuinual  Beport  of  the  Chief  of  Engineers  for 

ia9. 

ORIGINAL  CONDITION. 

Tor  the  greater  part  of  the  year  the  river  is  navigable  for  steamboats 
lowing  from  3  to  4  feet,  but  during  the  low-water  season  there  are 
vitoiiB  8h<MJ8  with  low- water  depths  of  not  more  than  2  feet.  The 
Htf  obstructions  to  navigation  consist  of  sand  bars,  rock  shoals, 
iiirhaDging  trees,  snags,  and  sunken  logs. 


PLAN  OP  nCPROVBMENT. 


The  plan  of  improvement,  as  outlined  in  my  report  of  February  6, 
t90y  provides  for  the  establishment  of  a  navigable  steamboat  channel 
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3  feet  deep  at  ordinary  summer  low  water  from  Milledgeville  t4i  \' 
river's  mouth. 

This  is  to  be  accomplished  by  (1)  removing  rafts,  rock  shoaLs.  jii 
sand  bars;  (2)  enlarging  portions  of  the  river,  revetting  caving  hi^'^ 
and  closing  incipient  cut-ofts;  (3)  removing  snags  and  logs  fronijt^ 
channel  and  overhanging  trees  from  the  banks  of  the  stream. 

The  cost  of  the  improvement  is  estimated  at  $171,000,  pro\wi 
funds  are  regularly  and  adequately  supplied. 

SUMMARY  OF  OPERATIONS  PRIOR  TO  JULY  1,  1892. 

Between  1812  and  1842  about  $45,000  were  expended  by  the  Star-of 
Georgia  in  the  improvement  of  this  river,  and  between  1874  and  lTr> 
about  $8,575  were  expended  by  the  Oconee  Steamboat  Com;  :y 
between  Dublin  and  the  Central  Eailroad  Bridge,  a  distance  i> 
miles.  Operations  under  the  project  adopted  in  1878  were  begii  «n 
1878,  and  have  been  carried  on  at  irregular  intervals  ever  since,  a*a<- 
available  funds  allowed.  A  specific  appropriation  of  $1,500  for  inu  v 
ing  the  section  of  the  river  between  Skull  Shoals  and  the  Ge«ci;i 
Eailroad  Bridge  was  expended  so  as  to  give  a  least  depth  in  that  r^i) 
of  20  inches  at  extreme  low  water. 

In  all  there  have  been  removed  from  the  river  6,860  snags,  ^^y> 
overhanging  trees,  487  cubic  yards  of  rock;  648  trees  have  been  c»l 
ened  and  192  logs  cut  up  on  bank.  Seven  trees  have  been  girdletiid 
366.5  cords  of  drift  material  were  cut  up.  Much  work  was  dor*  it 
Sweeneys  Cut,  which  was  filled  up  with  logs,  stumps,  trees,  two  n>, 
two  lattice  bridges,  and  a  bridge  trestle.  In  cleaning  out  tliis  cut  ♦«.•"» 
pounds  of  high  explosives  were  used.  Six  hundred  cubic  yards  of  >;h' 
were  quarried  and  placed  in  a  closing  dam  at  Fish  Trap  Cut. 

The  work  at  Old  Boat  Yard  was  completed.  There  were  driv^-Jit 
this  place  165  piles;  935  linear  feet  of  piling  were  wattled  and'*l 
linear  feet  of  brush  mattresses  18  feet  wide  were  sunk  and  ihm*-<1 
with  stone.  In  addition  13  snags  and  stumps  were  removed,  anu  i«* 
banks  at  the  ends  of  the  dam  were  protected  with  brush  and  ston* 

The  work  of  building  a  new  snag  boat,  the  Satillaj  under  eon*^*t 
with  Messrs.  M.  A.  Sweeney  &  Bro.,  was  completed  October  3,  is.- 

Up  to  July  1, 1893,  the  total  expenditure  for  the  work,  includiii.tH 
outstanding  liabilities,  was  $33,264.15. 

OPERATIONS  DURING  THE  FISCAL  YEAR  ENDING  JXTNE  30,  IS? 

The  snag  boat  Ocinulgee  commenced  active  operations  Januar-*^. 
1893,  and  continued  the  same  to  the  end  of  the  fiscal  year,  withh«' 
exception  of  about  one  month's  interruption  on  account  of  the  i^h 
stage  of  the  river.  Work  was  started  at  the  Central  Railroad  Wvz^'- 
near  Oconee,  Ga.,  107f  miles  from  the  mouth,  and  thence  couti'»'*l 
upstream  toward  Milledgeville,  the  contemplated  head  of  naviji.ii»n. 
There  were  removed  1,588  snags  and  stumps,  81  overhanging  Dt*>. 
and  61  logs  were  cut  up  on  the  river  banks. 

CONDITION   OF  WORK  JUNE  30,  1893. 

The  channel  from  the  Central  Kailroad  Bridge  to  11^  mDes  alv*^  it 
has  been  cleared  of  obstructions  and  is  in  a  good  navigable  conditi^^- 

The  shore  protection  at  Old  Boat  Yard  has  been  slightly  dan  *rt'»i 
by  the  late  freshets;  the  spur  dams  at  this  place  are  in  good  C50ud/.*»n. 
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COHHKBCE  AND  NATIGATION. 

The  Oconee  Biver  is  navigable  from  the  month  to  Milledgeville,  a 
distance  of  147  miles.  The  boats  engaged  in  the  river  traffic  daring 
tiie  year  were  the  Lumber  Gity^  running  from  Little  Oakey  Bluff,  34 
miles  from  the  forks,  to  Ocmulgee  Station,  where  the  East  Tennessee, 
Virginia  and  Georgia  BaUway  crosses  the  Ocmulgee  Biver  12  miles 
from  the  forks;  the  steamer  Louisa^  running  from  Dublin  (79  miles)  to 
Ited  Bluff  (41  miles),  and  also  making  irregular  trips  up  the  river  from 
I>ublin;  the  steamers  JR.  C,  Henry ^  Oypsie,  and  Mary  Elizabeth  running 
above  and  below  Dublin,  Ga.«  and  the  steamer  Swan^  running  irregu- 
larly from  Little  Oakey  Blufi'  to  Brupswlck,  6a. 

IA»i  of  $UaniboaU  plying  the  Oeonee  Biver,  ISSB-'BS. 
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- 
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Tonniiffe. 
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Iruhe*. 

22 

836.71 

20 

220.00 

14 

140.00 

20 

70.00 

82 

4.50 

18 

300.00 

Terminal  polsita. 

Ocmolgee  depot. 
^Dablin,  Ga, 
Doboy,  6ft. 


These  boats  carry  annually  about  23,500  tons  of  freight,  valued  at 
$935,250.  The  freights  consist  of  iron,  spirits  of  turpentine,  cotton, 
^uano,  and  general  merchandise.  In  addition  to  the  freights  carried  by 
the  steamers,  it  is  estimated  that  there  are  annually  drUted  down  the 
river  40,320,000  feet  or  72,000  tons  of  timber,  valued  at  $362,880. 

The  total  annual  commerce  of  this  river  is  therefore  95,517  tons,  val- 
ued at  $1,298,130.  Freight  rates  have  been  redued  50  per  cent  since 
the  work  of  improving  the  river  began  in  1878. 

With  a  continuation  of  the  improvement  now  in  progress  to  Milledge- 
ville,  new  lines  of  boats  will  be  established  and  through  freights  car- 
ried to  the  coast;  the  valuable  hard  wood  timber  of  the  swamps  will  be 
«leveloped,  and  a  large  section  of  farming  land  will  be  made  accessible 
throughout  the  year  to  a  market  reached  by  cheap  river  transportation. 

In  the  counties  borderiug  the  Oconee  Eiver  the  population  is  about 
1^0,000,  the  area  of  cultivated  lands  about  507,000  acres,  and  the  value 
of  all  property  from  910,000,000  to*$ll,000,000.  The  area  tributary  to 
the  rivei*  is  about  1,900  square  miles. 

In  view  of  the  information  collected,  it  is  estimated  that  tlie  commerce 
on  the  river  after  improvement  will  amount  to  three  times  its  present 
value. 

Cmnmercidl  aiatiaties,  Oconee  River,  Georgia,  189g-'9S, 


Articles. 


I'ottOB 

Uotin 

rixrpfntiiie 
Timber  .... 
Fertili 


Tone. 

Value. 

1,100 

$192,600 

14,570 

145,700  1 

2.155 

102.060 

72,000 

362,880 

890 

17.800 

2,852 

427,800 

Articles. 


Com 

Cotton  seed 
Pssaengwa. 

Total.. 


Value. 


$26,840 

0,800 

12,750 


1,208,130 


BNG93 99 


1570      llEPORT   O^   THE   CHIEF   OF   ENGINEERS,  U.  S.  ARMY. 

MISCELLANEOUS. 

The  work  is  located  in  the  collection  cliHtrict  of  Brunswick,  Oa.  Amonnt  of  dnlii 
collected  in  1892,  $6,408.15.  Sapelo  Light  is  the  nearcHt  light-house,  and  forte  Ogjb- 
thorpe  and  Pulanki  are  the  nearest  forts. 

Since  the  existing  project  for  improving  Oconee  River  was  adopts 
the  following  appropriations  have  been  made  for  this  work : 

By  act  of  Congress  of— 

August  11,  1888  (unexpended  balance) $20Lt 

September  19,  1890 25,00ai 

July  13,  1892 25,00ai 

Total r eO,20LI 

The  total  expenditures  under  the  present  project  to  June  30, 18^ 
including  all  outstanding  linbilities,  were  833,204.15. 

As  outlined  in  my  project  of  February  5,  1800,  it  is  proposed  I 
expend  the  available  funds,  and  any  funds  that  may  become  availali 
during  the  year,  in  the  removal  of  obstru<jtions  and  in  the  improvemetf 
of  the  shoals  in  the  river  bet>Yeen  Milledgeville  and  the  mouth. 

The  sum  of  $50,000  can  be  economically  and  advantageously  expendi 
during  the  coming  year.  No  permanent  improvement  can  be  effect^ 
as  new  obstructions,  caused  by  logs  and  snags,  form  during  every  hi^ 
water  season.  They  should,  however,  become  fewer  in  number  eaA 
year.  From  $1,000  to  $5,000  will  be  required  for  the  annual  maiiit^ 
nance  of  the  completed  work.  The  work  of  removing  obstructions  litf 
been  in  the  local  charge  of  Mr.  li.  S.  Burnett,  assistant  engineer,  who* 
report  is  ax>pended  hereto. 

Money  statement 

July  1,  1892,  balance  unexpended $2,797.1 

Amount  appropriated  by  act  approved  July  13,  1892 25.  OOOJ 

27, 797.8 
June  30,  1893,  ainpunt  expended  during  iisoal  year 10, 635.1 

July  1,  1893,  balance  unexpended 17, 162.tf 

July  1,  1893,  outstanding  liabili  ties 225.l| 

July  1,  1893,  balance  available 16,937.1 


harbor  acts  of  1866  and  1867  and  of  sundry  civU  act  of  March  3, 1893. 


bepobt  of  mr.  b.  6.  bxjrnetr,  assistant  engineer. 

United  States  Engineer  Officb, 

Savannah,  Ga,,  July  S,  189S. 

Captain:  I  respectfully  submit  the  following:  report  on  the  improvement  of  ill 
Oconee  River,  Georgia,  for  the  fiscal  year  ending  June  30,  1893.  , 

During  the  past  year  operations  have  been  confined  to  the  removal  of  siia^j 
obstructing  the  channel  between  the  Central  Itailroad  Bridge  and  MiUedffevil)%, 
Ga. 

The  snag  boat  Ocmulgee  was  thoroughly  overhauled  and,  with  the  exception  <f 
some  minor  repairs,  put  in  fi;ood  condition  at  Savannah.  The  snag  boat  lei 
Savannah  December  28,  with  the  hoister  and  two  smaU  barges  in  tow,  and  whifll; 
were  to  be  delivered  at  Tillmans  Bar,  Ocmulgee  Kiver.  On  her  arrival  at  TillmaM* 
Bar  she  proceeded  to  Ocmulgee  Depot  to  obtain  mat-erial  lor  making  some  necessaiy 
minor  repairs.    After  these  repairs  had  been  completed,  on  January  10  it 
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deomed  ftdyisable  to  hare  the  boat  mn  through  to  MilledgeviUe,  -Ga.,  for  the 
purpoee  of  making  a  thorough  inspection  of  the  river  to  determine  the  meet  desir- 
aY>le  locality  for  commenoing  operations.  In  making  this  trip  the  boat  was  delayed 
four  days  at  the  Central  Railroad  Bridge  on  account  of  the  failure  in  operating  the 
druw;  alao  by  obstr actions  in  tbe  channel  through  the  draw.  These  obstructions 
w  ere  remoTed  sufficiently  to  enable  the  boat  to  pass  through,  and  she  arrived  at 
M  illcdgeville  January  26. 

The  river  was  found  continuously  obstructed  by  snags,  and  it  was  deemed  most 
prHctical  to  commence  work  at  the  Central  Railroad  Srid^  and  work  up  river  to 
Klilledgeville.  On  January  28  work  was  started  at  the  bridge,  107f  miles  from  the 
nio nth  of  the  river.  On  March  2  work  was  suspended  on  account  of  high  water, 
^'  Uich  oontioued  until  April  5,  when  work  was  resumed  and  continued  untu  June  30. 

All  obetmctions  in  the  channel  have  been  removed  between  107f  miles  and  119^ 
niilt-a  from  the  mouth  of  the  river.  During  the  past  year  1,521  snags  and  67  stumps 
m-ere  removed  from  the  channel,  and  81  overhanging  trees  and  61  projecting  logs 
fr<»iQ  the  bank. 

I>iiring  past  years  the  river  has  been  practically  unnavigable,  excepting  at  a 
biK^  stage  of  water,  on  account  of  the  accumulated  obstructions. 

hit<tM  are  now  bein^  tnken  to  place  new  lines  of  boats  on  the  river  and  also  to  get 
out  tne  hard- wood  timber  in  tne  swamps.  Steamboats  oan  not  successfnllv  run 
mi  til  iho  work  of  removing  obstructions  has  been  completed  through  to  Milledge- 
villo. 

The  following  statements  accompany  this  report: 

( 1 )  Summary  of  work  done  by  localities. 

(2)  Summary  of  work  done  by  months. 

(3)  Detailed  statement  of  work  donetodats. 
Kespectfnlly  submitted. 


Capt  O.  M.  Caster, 

Corf  ^  £ngineer$,  U.  8.  Am 


B.  8.  Burnett, 
A9si8iant  Engi 


i.  Ooonee  Bivtr,  Georgia. — Summary  of  worh  ky  localiliMf  1892- 9S. 
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N7. 
IMPROVEMENT  OF  OCMULGEE  RIVER,  GEORGIA. 

The  Oomnlgee  Biver  is  formed  by  the  janction  of  the  Soath  and  Ye 
low  rivers,  about  20  miles  below  Covington,  and  flows  thence  im 
southeasterly  direction  about  250  miles,  where  it  unites  with  Oconee  > 
form  the  Altamaha.  A  detailed  description  of  this  river  is  found  in  ^ 
report  of  the  preliminary  examination  and  survey,  printed  as  Hone 
Ex.  Doc.  No.  215,  Fifky-flrst  Congress,  first  session.  For  a  special  hh 
tory  of  past  work,  see  p.  1258,  Annual  Beport  of  the  Chief  of  En;- 
neers  for  1889. 

ORIGINAL  CONDITION, 


For  the  greater  part  of  the  year  the  river  is  navigable  for  steambois 
drawing  from  3  to  4  feet,  but  during  the  low- water  season  there  ae 
various  shoaLs  with  depths  of  not  more  than  2  feet    The  chief  obsM* 
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t  ions  to  navigation  consist  of  rock  shoals,  sand  bars,  overhanging  trees, 
snags,  and  sunken  logs. 

PLAN  OF  IMPROVEMENT. 

The  plan  of  improvement,  as  oatlined  in  my  report  of  Febmary  5, 
1890,  provides  for  the  establishment  of  a  navigable  steamboat  channel 
«'i  feet  deep  at  ordinary  summer  low  water,  from  Macon  to  the  river's 
mouths 

This  is  to  be  obtained  by:  (1)  Removing  rock  shoals  and  sand  bars; 
(2)  closing  incipient  cut-offs  and  revetting  caving  banks;  (3)  removing 
Knags  and  logs  from  the  channel  and  overhanging  trees  from  the  banks 
of  the  stream. 

The  cost  of  the  improvement  is  estimated  at  9210,000,  provided  funds 
are  regularly  and  adequately  supplied. 

SUMMARY  OP  OPERATIONS  PRIOR  TO  JULY  1,  1892. 

Between  1817  and  1837  the  State  of  Georgia  expended  about  $60,000 
in  the  improvement  of  the  river,  910,000  of  which  were  used  above 
Macon.  In  August,  1887,  operations  were  begun  under  the  project  ap- 
proved by  Congress  in  1876,  and  the  work  has  been  carried  on  at  in- 
tervals, as  the  mnds  were  available.  In  all  there  have  been  removed 
from  the  river  10,803  snags  and  stumps,  29,628  overhanging  trees,  359 
cubic  yards  of  rock,  and  1,869  cubic  yards  of  earth;  212  logs  were  cut 
up  on  the  banks;  869  trees  were  deadened;  11  jetties  were  built  at 
Tillmans  Bar,  2  snag  dams  at  Ashley  Landing,  and  1  at  Indian  Tim- 
ber Landing.  Up  to  July  1, 1892,  the  total  expenditures  for  the  work, 
inclading  M.  outstanding  liabilities,  amounted  to  $177,446.82. 

OPERATIONS  DXTRin  O  THR  PISOAL  YEAR  ENDIKO  JUNE  30,  1893. 

The  snagboat  Satilla  commenced  operations  on  the  river  October  24, 
1892,  and  continued  the  same  to  the  end  of  the  fiscal  year.  There  were 
removed  2,187  snags  and  stumps  and  831  overhanging  trees;  34  logs 
were  cut  up  on  the  river  bank,  and  52  trees  were  girdled.  In  all,  there 
were  improved  191}  miles  of  river. 

The  steam-hoister,  rigged  as  a  pile-driver,  began  work  on  the  river 
January  5, 1893,  and  continued  work  until  the  end  of  the  fiscal  year. 
All  the  old  spur-dams  at  Tillmans  Bar,  11  in  number,  had  been  thor- 
oughly repaired  and  one  new  one,  280  feet  long,  has  been  constructed. 
In  this  work  there  were  driven  124  piles,  and  there  were  used  1,163 
cubic  yards  of  brush  mattresses,  832  cubic  yards  of  riprap  stone,  and 
2,086  20'x  3''  poles  for  wattling. 

There  were  bailt  278  linear  feet  of  crib  bank  protection,  for  w;hich 
1,080  cubic  yards  of  material  had  to  be  excavated  and  in  the  construc- 
tion of  which  there  were  used  94,332  feet,  B.  M.,  of  12  x  12  inch  timber, 
280  cubic  yards  of  stone,  and  2,500  pounds  of  iron  spikes;  972  cubic 
yards  of  stone  were  quarried  and  transported  to  the  site,  and  309^ 
IK>ands  of  explosive  were  used. 

COin>ITIOK  OF  WORE  JUNE  30,  1893. 

The  channel  has  been  cleared  of  obstructions  from  the  mouth  to  Ma- 
con and  is  now  in  a  good  navigable  condition. 

The  spar  dams  at  Tillmans  Bar  are  in  good  condition  and  there  is 
now  a  least  diannel  depth  of  4.7  feet  across  the  bar. 
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GOMMEBOE  AND  NAVIGATION. 

The  following  is  a  list  of  steamers  plying  the  Ocmulgee  River  dui^ 
the  fiscal  year  of  1892-'93  : 

LUi  of  $teamhoai8  plying  the  Oomulgee  Biver,  1899-^93, 


Kame. 


Hnrry  G.Day 

Lum  Der  City 

SMran 

Maacotte 

J.  C.  Stewart j • 


Draft, 
light. 


Inehn. 
JO 
16 
18 
16 
18 


Tonnage, 

rog- 

iat«ared. 


2S0 
330 
360 
250 
235 


Tenniiud  polnta. 


>  Oonnilgiee  I)epo4. 

Bronsiriels  G*. 
Macon.  Ga. 
AbbeviUe,  Ga. 


These  boats  carry  anniially  about  23,500  tons  of  freight,  valned. 
$935,250.  The  freight  consists  mainly  of  rosin,  spirits  of  turpenti: 
guano,  and  general  merchandise.  In  addition  to.  this  it  is  estima - 
that  there  are  annually  rafted  over  the  river  50,960,000  feet,  or  91,* 
tons  of  timber,  valued  at  $362,880.  The  total  annual  commerce  of  d 
river  is  therefore  110,293  tons,  valued  at  $1,356,915. 

A  full  and  carefully  prepared  statement  of  the  conditions  and  c* 
cumstances  that  wDl  aft'ect  this  commerce,  when  the  river  is  place*! 
a  thoroughly  navigable  condition  from  its  mouth  to  the  city  of  ]Ma(^« 
is  contained  in  Mr.  J.  L.  Yan  Ornum's  report  on  the  survey  of  tj 
Ocmulgee  Eiver,  accompanying  my  report  of  February  5,  1890,  a: 
printed  as  part  of  Appendix  O  12,  Eeport  of  Chief  of  Engineers: 
1890,  to  which  I  respectfully  refer.  It  is  impossible  to  make  an  accur; 
estimate  of  the  increased  commerce  that  will  follow  such  improvenie!. 
But  remembering  that  new  boats  are  to  be  added  to  the  Lumber  Ci: 
Hawkinsville  and  Abbeville  lines;  that  citizens  of  Macon  await  c 
opening  of  the  freighting  season  to  fully  establish  a  line  of  steaiuf 
to  the  coast;  that  more  frequent  trips  can  be  made  and  larger  carp> 
carried;  and  that  a  new  region  between  Hawkinsville  and  Macon  ^^ 
become  tributary  to  the  river,  it  is  not  an  extravagant  estimate  to  r 
that  the  commerce  of  the  river  may  be  increased  100  per  cent  of  r 
present  value. 

Commercial  atatistics,  Ocmulgee  River,  Georgia,  1892- 9S» 


Articles. 


Timber 

Kesin 

Turpentine  . 

Cotton 

SUves 

MeroLandide 


Tons. 

Value. 

91,000 

$458. 640 

»,216 

02.160 

2.975 

148.  750 

270 

47,250 

1,  550 

124,000 

2,850 

427,500 

Articles. 


Fertilisers . 

Com 

Cotton  S«'!cd 
Passengers , 

Total 


Val"' 


•  .1 


Y,9S^^ 


MISOELLANEOUS. 


The  work  is  located  in  the  collection  district  of  Bmnswlck,  Ga.  Amount  of  drti« 
collected  in  1892,  $6,408.15.  Sapelo  Light  is  the  nearest  light-hooBe,  and  forts  Opr 
thorpe  and  Pulaski  are  the  nearest  fortft. 
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Biiice  the  existing  project  for  improving  Ocmolijee  River  was  adop- 
te<l  the  following  appropriations  have  been  made  for  this  work: 

liy  «ct  of  CongreM  of— 

Aagnst  11,1888  (unexpended  balance) $244.96 

September  19,  1890 30,000.00 

Jal3rl3, 1892 , 25,000.00 

Total .• 55,244.96 

The  total  expenditures  under  the  existing  project  to  June  30, 1893, 
iiutludiiig  all  outstanding  liabilities,  amounted  to  $43,782.35. 

As  outlined  in  my  project  of  February  5, 1890,  it  is  proposed  to  ex- 
]>end  any  funds  now  available  or  that  may  become  available  during  the 
X>re8ent  fiscal  year  in  the  removal  of  obstructions  and  in  the  improve- 
ment of  the  shoals  in  the  river  between  Macon  and  the  river^s  mouth. 

The  sum  of  $50,000  can  be  economically  and  advantageously  ex- 
XXMided  during  the  coming  year.  No  permanent  improvement  can  be 
etfected,  as  new  obstructions,  causea  by  logs  and  snags,  form  during 
♦•very  high- water  season.  They  should,  however,  tK^some  fewer  in 
number  each  year.  From  $1,000  to  $5,000  will  be  required  for  the 
iiiiunal  maintenance  of  the  completed  work.  The  work  of  removing  ob- 
Ktructions  has  been  under  the  local  charge  of  Mr.  B«  S.  Burnett, 
a^iUBtant  engineer,  whose  report  is  appended  hereto. 


Money  statement. 


f 


July  1, 1892,  balance  unexpended $2,039.18 

A  iiioiuit  appropriated  by  act  approved  Jnly  13,  1892 26, 000. 00 

27, 039. 18 
•Jnly  30, 1883,  amount  expended  during  fiical  year 15,080.55 

July  1, 1893,  balance  unexpended 11,958.63 

July  1,1893,  ontotanding  liabilities 496.03 


^~ 


July  1,  1883,  balance  avaUable 11,462.60 

{Amount  ^estimated)  required  for  completion  of  existing  project 155,  OGO.  00 
Amount  that  can  be  profitably  expended  in  fiscal  year  endi  ug  June  30, 1895    50, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acta  of  1866  and  1867  and  of  sundry  oivU  act  of  March  3, 1893. 


bxport  of  mr.  r.  8.  burnett,  assistant  enoinvkr. 

United  Statkh  Enchneer  Office, 

Savannah,  da,,  July  S,  189S, 

rAFTAiK:  I  respectfully  submit  the  following  report  on  the  improvement  of  the 
<  h-niulgee  River,  Georgia,  for  the  fiscal  year  ending  June  30,  1893. 

The  work  done  on  this  rivc^r  during  the  past  fiscal  year  has  consisted  of  the  re- 
moval of  snags  from  the  channel  between  its  mouth  and  Macon,  Ga.,  and  the  con- 
*k\  rnction  of  one  Jetty  and  the  repairing  of  11  Jetties  at  Tillmans  Bar,  5^^  miles  fropi 
its  mouth. 

Sfutgging  operations. — ^The  snag  boat  Saiilla  was  outfitted  at  Savannah  and  left  for 
the  f>cmalffee  River  October  13,  and  arrived  at  Ocmnlgee  Depot  October  19.  The 
boat  was  delayed  at  Ocmulgee  Depot  until  the  24th,  making  minor  repairs  and 
fitting  up  tools  for  work.  Operations  were  commenced  12^  miles  from  the  mouth  of 
the  river  and  continued  to  Macon,  Ga.,  203  miles. 

During  the  year  there  were  removed  from  the  channel  2,125  snags  and  62  stumps, 
and  831  overhanging  trees  and  34  logs  from  the  banks,  52  trees  were  girdled:  length 
of  river  improvd,  191  i  miles.  That  portion  of  the  river  between  HoUiman's  Ferry 
1 165^)  and  Macon  (203)  had  not  been  worked  before  and  years'  accumulations  of 
snags  made  the  progress  of  the  snag  boat  necessarily  slow.    A  good  low- water  chan- 
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nel  averaging  150  feet  in  width  has  been  cleared  of  snags  from  Macon  to  the  mou 
As  a  result  ot  this  improvement,  the  Macon  and  Brunswick  Steamboat  Compar 
has  been  organized  at  Macon  and  is  now  running  a  boat  from  Macon  to  local  po^ 
below ;  and  when  the  freighting  season  arrives  uie  company  proposes  to  place  a  li 
of  boats  from  Macon  to  Brunswick  and  Darien,  Gra,  A  new  line  is  also  to  be  pUi 
between  Hawkinsville  and  Abbeville,  Ga. 

The  railroad  companies  are  offering  to  close  contracts  with  the  merchants  of  %Lan 
on  through  freights  at  $1  per  1,000  pounds  less  than  last  year's  rates. 

AH  bridges  crossing  this  nver  have  been  provided  with  draws,  but  are  not  ligtk 
as  required  by  the  Light-House  department. 

Tillman's  jBar.— The  old  jetties  had  been  damaged  by  freshets  to  such  an  exts 
that  they  practically  required  reconstruction.  Brush  mattresses  were  sunk  al-? 
their  upper  sides  at  their  ends  and  for  half  their  leng[ths  on  their  lower  sides,  to  j« 
vent  scour.  New  and  substantial  crib  bank  protection  work,  well  ballasted  v: 
riprap  stone,  has  been  put  in  at  the  shore  ends  of  the  jetties:  and  a  cluster  of  fcD^ 
piles  driven  at  their  outer  ends.  One  new  jetty  was  built  entire.  The  ehaia 
through  the  bar  has  not  less  l^an  4.5  feet  at  low-water.  The  steam  hoister  has  bt 
on^&g^  ox^  this  work.  One  new  jetty  was  constructed  and  11  old  jetties  were  ? 
paired ;  972  cubic  yards  of  stone  were  quarried  and  transported  to  the  site  of  the  y 
ties;  7,861  linear  feet  of  timber,  12  by  12  inches,  were  framed  and  used  constmcu 
crib  bank  protection ;  926  linear  feet  of  jetty  were  wattled ;  2,085  hiffd-wood  i>oles  ^ 
used  in  wattling  work;  1,163  cubic  yards  of^brush  were  out  and  made  into  » 
tresses;  775  hard- wood  polds  were  used  constructing  brush  mats;  1,112  cnbic  jts 
of  stone  were  placed  on  mattresses  and  in  bank  protection  cribs;  124  piles  ^t 
driven  constructing  and  repairing  jetties;  121  piles  were  cut  off  6  feet  above  ni« 
low- water;  278  linear  feet  of  crib  bank  protection  were  constructed ;  1,080  cu^ 
yards  of  material  were  removed  in  excavating  for  constructing  crib  bank  protect  is 
2,500  pounds  of  f  by  16  inch  spikes  were  used  in  the  construction  of  crib  work*  u 
309^  pounds  of  explosives  were  used  in  tiie  removal  of  snags  and  quarrying  of  rips 
stone. 

Submitted  with  this  report  are  the  following  statements: 

(1)  Statement  of  work  done  to  date. 

(2)  Summary  of  work  done  by  months. 

(3)  Summary  of  work  done  by  localities* 
Respectfully  submitted. 

B.  8.  BUKNK'IT, 
jMiBtanU  Bngimeer. 
Capt.  O.  M.  Carter, 

Corps  of  JSngineori,  U.  S.  Am 

i.  Ocmulgee  Biver,  Georgia.— Detail  etatemeni  of  work  done  to  date,  tSTJ-^SS. 
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f.   Ocmmlgee  River,  Georgia, — Detail  atatemeni  of  work  done  to  date,  etc. — Continned. 


>C7- 


*9l.  (Report  Chief  of 
,  U.  S.  Army, 


.» 


m 


m 


Lbt. 


Ouhie 
yard* 


'2,600  1.112 


T«Ul 


2,600  ,1.112 


lored    firom 

1 

is. 

• 

•a 

inch  cut  and 
attle  work. 

1 

0 

3S 

ao 

stone  qaarr 
ported  to  s 

• 

Poles  20x3 
used  in  w 

Brush  cat 
m 

Cubic 

Cubic 

Xtn. 

CubU 

ymrda 

yards 

feet. 

yardM 

850 

072 

926 

2.085 

1,163 
1,163 

860 

072 

926 

2,066 

1,080 


776  7.861   1,080 


40 

278 


"8 
S 

m 

s 

M 


Xftf. 


8001 


318 


300| 


*  SleTen  Jettiea  repaired,  1  constructed  new  throaghont. 
f .  Oemulgee  River,  Georgia. — Summarg  of  work  by  months,  1892-93, 
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S,  Ocmulgee  River,  Georgia. — Summary  of  irork  by  localitieSf  1S9J~0S, 
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IMPROVEMENT  OF  BRUNSWICK  HARBOR,  GEORGIA. 

About  2  miles  above  the  city  of  Brunswick,  Turtle  River  is  divioil 
by  Buzzard  Island  into  two  branches,  the  smaller  one,  flowing  U^  ^" 
eastward  of  the  island  and  upon  which  the  city  of  Brunswick  is  sl- 
ated, being  known  a«  East  River,  the  other  retaining  the  najne  of  Ir 
tie  River.    These  streams  unite  again  about  1^  miles  below  the  oit\«» 
form  Brunswick  River.    The  lower  part  of  East  River  forms  wli.  :> 
known  as  the  harbor  of  Brunswick.    Operations  for  the  iraproven"^ 
of  this  harbor  have  been  carried  on  in  accordance  with  a  project  oi  a 
provement  prepared  by  Gen.  Gillmore,  the  officer  then  in  charge.  »l 
printed  as  Appendix  M  12,  Annual  Report  of  the  Chief  of  Engiiu^*^ 
for  1886.    The  project  is  an  enlargement  and  a  modificatiou  of  a  i* 
vious  one  submitted  by  the  same  officer  and  printed  as  Appendix  I'* 
Annual  Report  of  the  Chief  of  Engineers  for  1880. 

For  a  special  report  of  past  work  see  page  1047,  Annual  Report  »t 
the  Chief  of  Engineers  for  1888,  and  the  annual  reports  of  the  s^^a^ 
officer  since  that  date. 

ORIGINAL  CONDITION. 

Turtle  and  Brunswick  rivers  have  low- water  depths  of  from4t.i'» 
fathoms.    Over  the  shoal  in  the  East  River,  in  front  of  the  city,  tkre 
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hiJ»,  when  the  existing  project  of  improTement  v^»s  adopted,  a  low- 
Riter  depth  of  only  1^  fnthoms.  The  mean  me  and  £dl  of  tide  is  abcNit 
U^  feet. 

PLAK  OF  IXPROYKXEST. 

I 

GThe  Mlowin^  eomprise  the  m»n  features  <^  the  {dan  of  impioTe- 
^ent: 

( 1 )  A  training  wall,  projeetiDg  fiora  the  most  easterly  point  of  Buz- 
M^rd  Island  and  located  approximately  parallel  to,  and  l,uuu  feet  or  less 
llstAnt  from,  the  opposite  shore  of  East  Biver. 

(2)  Alow  dam  across  Tnrtte  Biver,  extending  obliquely  np^tream 
from  the  apper  end  of  Buzzard  Island  to  the  opposite  >hore  of  Blythe 
Island. 

(3)  Short  spur  jetties  in  the  lower  part  of  East  Elver. 

(4)  Dredging  in  the  vicinity  of  Turtle  Biver  dam  and  on  the  shoal 
in  the  lower  part  of  East  Biver. 

The  training  wall  and  spars  were  to  be  constmeted  of  palmetto  cribs 
loaded  with  stone,  or  of  snccessive  conrses  of  log  and  brash  mattresses 
loaded  with  riprap  stone.  The  works  were  inteiidt^  to  establish  and 
maiutain  a  15-foot  low- water  channel  across  the  shoal  in  Ea^t  Biver. 
The  cost  of  the  original  project  was  estimated  at  $73,187.50.  and,  as 
modified,  at$190,000. 

In  1836  an  appropriation  of  $10,000  was  made  for  the  removal  of  tlie 
•hoal  in  East  Biver.  ^nce  the  adoption  of  the  existing  project  nine 
appropriations  have  been  made  by  Congress  for  the  work,  aggregating 
f  1110,000. 

The  project  of  improvement  needs  revision. 

8UMMABT  OP  OPEBITIONS  P&IOB  TO  TUhJ  1,  1302. 

A  training  wall  was  constrncted,  springing  from  a  point  on  the  east 
Bide  of  Bnzzard  Island  and  extending  N.  77^  3(V  £.  335  feet;  thence 
B.  140  ao'  050  feet;  thence  8. 12^  £.  3,549  feet  to  its  present  end. 

The  return  work  (with  the  exception  of  a  shore  extension  35  feet 
in  length,  bnilt  of  log  mattresses)  and  780  feet  of  the  main  training 
wall  were  constructed  of  palmetto  cribs;  the  rest  of  the  training  walls, 
3.419  feet  in  length,  of  donble  raft  mattresses  loaded  with  riprap  stone. 
Forty-nine  cribs  were  nsed,  14  of  which  are  in  the  return  work.  Eacli 
rrib  is  from  20  to  25  feet  in  length  and  from  9  to  13  feet  in  width.  The 
cribs  were  filled  with  brush  and  dredge  material  capx)ed  with  stone, 
and  rose  from  the  bottom  to  the  level  of  mean  low  water. 

The  double  raft  mattresses  aro  from  30  to  40  feet  wide,  from  3  to  4 
f«'et  thick,  and  are  loaded  with  about  12  inches  of  stone.  In  raising  to 
a  higher  level  the  work  already  done  ordinary  log  and  brush  mattres.ses 
from  15  to  30  feet  in  width  and  loaded  with  from  4  to  8  inches  of  stone 
were  used. 

The  old  palmetto  crib  work  being  too  narrow  to  build  upon  founda- 
tion courses  of  mattresses  30  feet  wide  were  laid  behind  these  cribs  and 
(-lose  against  them.  Upon  this  foundation,  courses  of  mattresses  20 
ft'et  in  width  were  laid  until  the  work  was  raised  to  the  level  of  the  old 
cribs.  The  next  course  then  overlapped  the  old  crib  work,  and  upon 
this  new  crest  mattresses  of  from  15  to  20  feet  in  width  were  laid. 
Along  the  return  foce  and  at  the  angle  point  apron  mattresses  were 
hud  on  the  channel  side  of  the  work  to  guard  against  scour.  The  re- 
turn face  was  brought  up  to  mean  high  water  and  the  training  wall  to  , 


1580      REPORT  OF  THE   CHIEF   OF  ENGINEERS,^  U.  8.  ARMT. 

4  feet  above  mean  low  water  at  the  angle,  gradually  sloping  dovrtio 
tbe  level  of  low  water  at  a  point  780  feet  beyond. 

In  1889  work  was  resumed,  and  up  to  July  1,  1891,  the  crest  kd 
been  brought  up  with  brush  fascines  loaded  with  riprap  stone  to  akt 

5  feet  above  mean  low  water  for  a  distance  of  2,290  feet,  measured  fin 
the  return  angle  of  the  work.  There  were  used  in  this  work  14,O0ti 
cubic  yards  of  fascines^  and  2,726.71  cubic  yards  of  stone. 

Dredged  cuts  from  60  to  100  feet  in  width  and  from  14  to  15  tt 
deep  at  mean  low  water  were  made  at  various  times  across  the  sU. 
The  material  removed  consisted  of  a  mixture  of  sand,  loam,  and  dr« 
and  aggregated  249,719.24  cubic  yards  of  matcff'ial. 

Up  to  July  1, 1892,  the  total  expenditures  for  the  work,  indudin^ll 
outstanding  liabilities,  amounted  to  $161,694.86. 

OPERATIONS  DURING  THE  FISOAI.  YBAR  ENDING  JUNE  30,  189a 

Under  a  contract  for  dredging  awarded  March  1, 1893,  to  P.  Sanld 
Boss,  work  was  begun  on  February  23  and  continued  until  A7I 
12.  A  cut  about  4,^  feet  in  length  and  60  feet  in  width  was  dredid 
through  the  shoal  in  East  Biver  to  depths  varying  from  16  to  17^  K 
at  mean  low  water.  In  executing  this  work  there  were  reiu<«i 
29^33.1  cubic  yards  of  material. 

Jetty  work  under  a  contract  awarded  March  20,  1893,  to  the  Atli- 
tic  Contract  Company,  was  commenced  June  22  and  continued  d 
the  end  of  the  fiscal  year.  Those  places  on  the  training  waJl  wke 
settlement  had  taken  place  were  carried  up  to  the  full  height  of  5^  it 
above  mean  low  water.  The  southern  portion  of  the  training  wall « 
carried  up  to  the  Ml  height  of  6  six  feet  above  mean  low  water  fori 
length  of  700  feet,  and  to  a  height  of  about  3  feet  above  mean  low  wsr 
for  a  length  of  50  feet.  There  were  used  in  this  work  during  the  tc 
3,868.15  cubic  yards  of  fascines  and  412.06  cubic  yards  of  riprap  8t<^ 

The  current  operations  required  for  a  revision  of  the  project  Tr« 
commenced  during  the  year  but  could  not  be  completed.  They  wUlt 
made  during  the  coming  fiscal  year  and  their  resulte  submitted  ii^ 
supplement£U7  report. 

CONDITION  OF  WORK  JUNE  30,  1893. 

The  training  wall  is  in  good  condition. 

Considerable  dredging  done  during  the  year  has  resulted  in  makic 
the  15-foot  curve  continuous  over  the  shoal  in  the  East  Biver,  thele:^ 
practicable  channel  depth  being  about  16  feet  at  mean  low  water. 

GOMHERGB  AND  NAVIGATION. 

Previous  to  the  year  1871  the  city  of  Brunswick  was  of  slight  a^ 
mercial  importance,  the  value  of  the  exports  for  that  year  being  \^ 
than  9500,000.  In  1875  the  value  of  the  total  exports  had  increaiJ 
to  $639,000.  From  that  year  up  to  the  present,  and  especially  siii^ 
1880,  the  importance  of  the  dty  of  Brunswick  has  increased  with  ^ 
markable  rapidity. 

In  1880  the  population  of  Brunswick  was  2,981;  it  is  now  estimatii 
at  more  than  12,000,  and  is  still  growing  at  the  same  rate.  Taxa^« 
property  increased  in  value  from  $1,300,000  in  1880  to  $6,000,000  n 
1890.  The  naval-stores  business  did  not  begin  here  until  1876,  butD''*^ 
there  is  a  yearly  business  of  more  than  $1,000,000.  During  the  sas*? 
period  the  lumber  business  shows  an  enormous  increase.    The  sapp^ 
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if  yellow-pine  timber  is  within  easy  reach  of  this  port  and  is  practi- 
ally  inexhanstible.  White  oak,  ash,  cypress,  hard  woods,  American 
aabc^ny,  and  live  oak  are  accessible  within  short  distances,  and  all 
ttlier  classes  of  hard  woods  are  obtainable  in  nnlimited  quantities  from 
klabama,  Tennessee,  and  North  G^rgia.  In  1880  there  were  shipped 
rom  this  port  37,000,000  feet  of  Inmber;  in  1892  the  shipments  of  lum- 
»er  amounted  to  138,035,000  feet,  valued  at  $1,657,220.  Lumber  was  at 
IV le  time  the  chief  export  of  Bi^unswick,  but  cotton  now  holds  that 
il  ace.  The  exports  of  this  staple  during  the  season  of  1884-^85  amounted 
o  bat  4,000  bales.  Since  then  the  exports  of  this  article  have  increased 
roiiderfiilly,  and  the  present  annual  shipments  amount  to  about  170,000 
lales,  valued  at  $6,472,000. 
The  fidlowing  lines  of  steamers  have  been  established : 

Mallory  Line,  Bninawick  to  New  Tork,  one  steamship  per  week, 
Dranswiok  to  SarAuxiAh,  two  steamers  per  week. 
Ilnmswiekto  Femandina,  one  steamer  per  day. 
Dmnswick  to  Darien,  one  steamer  per  day. 
•  Bruaswiok  to  riyer  points,  seyen  steamers  per  week. 

The  passenger  traffic  to  and  from  New  York  over  the  line  now  in 
uperation  would  be  greatly  stimulated  were  the  outer  bar  improved  so 
that  the  steamship  company  could  positively  announce  the  departure 
if  its  steamers  from  Brunswick  at  the  same  hour  every  sailing  day, 
irrespective  of  tides.  The  inward-bound  steamers  are  often  compelled 
k>  wait  ontside  the  bar  for  high  water,  and  this  circumstance  tends  to 
Betard  the  development  of  the  inward  passenger  traffic. 

Besides  the  lines  of  steamers  previously  mentioned  a  large  fleet  of 
l>reign  and  coastwise  steam  and  sailing  vessels  is  engaged  in  the  Brnns- 
rick  tradCt  which  consists  principally  of  shipments  of  cotton,  naval 
Stores,  and  lumber. 

ShipmenU,  foreign  oMd  ooMitoUe* 


AxtidM. 


bAirels.. 

do. . . . 
M  feet.. 
Bmnber.. 

tone.. 


1891. 


Amoant. 


1B3,S82 
153, 146 
42,440 
125.074 
625.372 
2,846 


Valae. 


87,354.971 

306.292 

509.280 

1,250,740 

250«148 

71,122 


9,742,563 
3,014,207 


12,756,760 


Tana. 


44,410 
21,440 

9,780 

300,177 

62.537 

2.845 


441,189 
185,000 


1892. 


Amount. 


170,643 
206,179 

48,944 
188,035 
961,800 

61,092 


Valae. 


$6,472,375 
656,683 
709,  f>88 
1,657,220 
480,000 
610,920 


10,487,786 
3,164,917 


576, 189 


13.652,708 


Tons. 


42,660 

25,772 
11.382 
345,088 
50, 6'Jl 
61,002 


636,615 
140,000 


676,615 


Persons  interested  in  the  trade  of  Brunswick  estimate  that  owing  to 

iast  work  of  improvement  in  the  harbor  freight  rates  have  been  re- 
uced  from  18  to  20  per  cent,  and  that  if  the  improvements  were  com- 
ileted  according  to  the  existing  project  the  total  volume  of  trade  would 
le  increased  200  per  cent. 


MISCELLANEOUS. 


The  work  is  located  in  the  oeHection  district  of  Bmnswick,  Oa.  The  amonnt  of 
4iitioe  coUeoted  in  1892,  $6,408.15.  St.  Simons  Light  iB  the  nearest  light-hoose  and 
Fort  Clinch,  Fla.,  the  nearest  fori. 


1 
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Since  the  work  of  improvement  has  began ,  the  following  app: 
tions  have  been  made : 

By  act  of  Congress  of— 

March  3, 1879 

June  14, 1880 

March  3, 1881 

Augn8t2,  1882 

Julys,  1884 ^ 

Angu8t5,  1886 

August  11,  1888 

September  19,  1890 

July  13, 1892 


J 


c^ 


i 


Total 

It  was  impossible  to  complete  dnring  the  fiscal  year  the  ci 
measurements  necessary  for  the  proper  revision  of  the  project 
provement.  This  work  will  be  done  at  the  earliest  opportunity 
revised  project  of  improvement  submitted.  The  sum  of  ♦15,0(K) 
economically  and  advantageously  expended  during  the  coming 
year  in  maintaining  the  present  channel  depths  by  dredging. 

The  total  expenditures  to  June  30, 1893,  including  all  outstai 
liabilities,  amounted  to  $180,918.92. 


Money  statement. 


July  1, 1892,  balance  unexpended 

Amount  appropriated  by  act  approved  July  13, 1892 27. 


28.:^! 
June  30, 1893,  amount  expended  during  fiscal  year 11, 11 

July  1, 1893,  balance  unexpended 17. 

Julyl,  1893,  outstanding  liabilities .' $8,170.05 

July  1, 1893,  amount  covered  by  uncompleted  contracts 8, 769. 69 

W5.il 


July  1, 1893,  balance  available  . . 


r  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30,18^    13,  i'^ 
i  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
\    harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 


Ah9tract  of  proposals  for  dredging  at  Brunswick  Rarhor,  Gtorgia,  opened  on  Ftk: 

18,  1893,  hy  Capt,  0.  if.  Carter,  Corps  of  Engineers. 


No. 


1 
2 


UTame  and  addroBS  of  bidder. 


H.  M.  C.  Smith,  SaTannah,  Ga 

P.  Saoford  Kosa,  Jersey  City,  N.  J*. 


cabM    I  TA 
yaid.    I 


Otntt. 


27 


*  Bid  reoomtnended  for  acceptance,  he  being  the  lowest  reaponaible  bidder  for  the  beat 

suitable  nrat^riais  and  Rcrviccs. 

Amount  available  $6;  000. 


i 


ABH^*- 


I\  i 
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h-iiract  of  proposals  for  $ione,  maUresSf  and  fascine  work  in  Branswick  Harbor,  Georgia, 
opened  on  ^arch  4,  1893,  by  Capt,  O,  Jf.  Carter,  Corps  of  Engineers, 


Kmim  snd  address  of  bidder. 


Fascines. 


Price 

p«'r 
cubic 
yard. 


Kiprap  stone. 


Amount. 


$1.87  813,090.00      $4.00 
1.67.  11,600.00         3.69 


Price 

p«fr 

cubio 

yard. 


Amoont. 


Total. 


$8.000.00  821,090.00 
7,380.00.  19,070.00 


t       Charles  C.  Ely,  SaTannah.  Oa 

1  I  Tbo  Atiantic  Contracting  Co.,  Kew  York,  N.  Y' 

*~lil<l  i«oo«niii«aded  for  aoceptanoe,  they  being  the  lowest  responsible  bidders  for  the  best  snd  most 
lit  able  mftterials  and  nerrices. 

Amoiini  ftvailftble,  $18,000. 


•COMMERCIAL  STATISTICS, 


^rficaU  and  clearances  of  vessels  and  commerce  at  Brunswick,  G a.,  from  January  1, 

1878,  to  December  SI,  1802, 


ARRIYBB. 


r^aM^vluk 

Foreign  ports. 

Tnf«1 

Ytmr, 

American  vessels. 

Foreign  vessels. 

Xo. 

Tons. 

Cr«w. 

No. 

86 
83 

36 

13 

7 

11 

10 

in 

7 

8 

9 

29 

2:j 

29 
42 

Tons. 

Crew. 

No. 

41 

40 

39 

63 

63 

87 

126 

94 

98 

102 

147 

191 

126 

107 

134 

Tons.     Crew. 

No. 

193 
221 
346 
355 
405 
397 
375 
346 
334 
304 
977 
431 
465 
501 
615 

Tons. 

Crew. 

• 1 

IW. 

8i» 

81 

St* 

kj! -'.".*.* 

n 

^''    

kii    

•7       ... 

fc-    

M>. 

•»>   

81    

rj  

1 

118 
148 
271 
278 
335 
290 
239 
242 
229 
184 
821 
220 
318 
374 
439 

83,584 

44.397 

77.0.56 

100, 451 

123, 149 

110  302 

88,063 

83,280 

88.244 

86,731 

290.590  , 

92.  s:n  1 

196.701  , 
235. 565  ! 
279,998 

850 

1.000 
1.891 
2.239 
2,659 
2,368 
1,893 
1.928 
1,751 
1.625 
3,619 
1.764 
3,844 
5.462 
4,450, 

10,218 
8, 235 

11. 219 
4.174 
2.095 
4,814 
4,4:u 
3.216 
3.262 
2. 2:>l 
2.991 

10.  0,15 
7.513 
8.U25 

20,548 

270 

232 

317 

98 

57 

107 

88 

76 

48 

116 

76 

176 

180 

164 

354. 

19,008 
17,589 
14,996 
30,279 
26,958 
40. 765 
62,818 
43. 284 
47,798 
51. 537 
80,830 
113.757 
71.158 
70,  228 
85,332 

403 

468 

432 

751 

004 

979 

1,435 

1,037 

1.104 

i,2:«> 

1,729 
2,403 
1,559 
1,523 

1,812 

61,810 
70,221 
108,871 
134,904 
152. 202 
155.881 
155.  315 
139,780 
139,304 
144. 519 
373,911 
216.623 
275, 372 
313,818 
385,878 

1,613 
1,790 
2,641 
3,088 
3,416 
3,454 
3,418 
3.052 
2,835 
2,078 
10,424 
4.343 
5,580 
6,149 
6,618 

CLEARED. 


03 

1  m 

St  787 

874 

28 

8,231 

236 

40 

21,218 

650     201 

83,218 

1,880 

vu 

157 

42.346 

.  1, 116 

21 

7,iri 

172 

47 

21, 730 

555     226 

71.247 

1,843 

•>   ■ 

270  1 

78,913 

2,010 

14 

6.010 

116 

48 

19,970 

550  •  332 

103.900 

2,675 

n  ■ 

25tr 

82.155 

1.732 

17 

7, 218 

156 

87 

42,659 

1,014  1  :i56 

132, 832 

1,902 

ii^» 

278 

98,170. 

2,086 

10 

7.761 

170 

101     48. 690 

1.139  j  398 

152, 630 

3,385 

». 

257 

01.036 

1,962 

28 

11,268 

240 

124  ■  55,717 

1,369  !  411 

158,021 

3,671 

n 

176  . 

82.927 

1,322 

38 

16.209 

335 

148  '  70, 612 

1,633     362 

149, 478 

3,290 

Vi 

186 

71.345 

1,481 

21 

8,606 

190 

135  !  62,437 

1,456 

352 

142,478 

3,127 

tt 

....      184  1 

87.020 

1.413 

17 

7,528 

159 

117     66,280 

1.305 

318 

130,828 

2,877 

K. 

130  r 

81.805 

858 

6 

5,858 

143 

lil  '  72,884 

1,526  ,  276 

130,057 

2,627 

I 

785 

288, 1S8 

8.240 

13 

4.715 

116 

173   102.300 

2, 2:{8  ;  971 

373.227 

10,602 

188 

86,800 

1,273 

11 

4.26^ 

103 

221    1:M).919 

2,830  '  401 

200,994 

4.206 

^ 

247 

122,820 

2,024 

18 

8,745 

165 

172  .107, 197 

2. 261     437 

238.762 

4,450 

■  . 

313 

186, 171 

3.432 

26 

16,045 

234 

141     94.827 

1,980     480 
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EXAMINATION  OF  BRUNSWICK  OUTER  BAR,  QEOROtA.  TO  DSTEB>f  ^ 
RESULT  OF  WORK  DONE  BY  ME.  C.  P.  GOODYEAR,  UNDER  ACT'f 
CONGRESS  OF  JULY  27,  1892. 

[Public— No.  176.] 

AK  ACT  toproTtdaroTthelinproraiHnitarUuontarbaTDf  Brauwtok,  0«rcU- 

Be  it  enacled  by  tht  Seiiatf  and  Roum  of  RepreienlaH'Dei  of  Ike  United  Slalet  0/  -*"' 
fta  in  Congreit  owembled,  That  the  Secretary  of  W>r  be  aDthoriied  to  pay  U''  '' 
Goodyear,  bis  beini  or  aaaigoa,  npon  tbe  proourament  by  said  C.  P.  Gno^vr.i:  ^''  1 
beira  otMtdgna,  of  a  practicable  obannel  over  tbe  out^r  liar  of  Bruuairtok/lit-.-'!"' 
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nt  loast  one  hundred  feet  in  width,  and  of  a  niiuimum  depth  of  twenty-two  feet  at 
onlinury  mean  high  tide,  on  or  bet'oro  November  iirst,  oiglitecn  hundred  and  uinety- 
t  wuf  the  8nin  of  ten  thousand  dollars;  upon  the  procurement  as  aforesaid  on  or 
l»*'fore  January  first,  eighteen  hundred  and  ninety-three,  of  a  depth  of  water  in  said 
(-hHtniel  over  said  oat.r  bar  of  a  minimiuu  depth  at  ordinary  mean  high  tide  of 
t  w cut y- three  feet,  ten  thousand  dollars  more,  to  be  paid  in  manner  aforesaid; 
ii|)ou  the  procurement  as  aiorcsnid  on  or  before  March  first,  eighteen  hundred  and 
iiinety-tbree,  of  a  depth  of  water  in  snid  channel  over  said  outer  bar  at  a  minimnm 
il«']»th  at  ordinary  mean  high  tide  of  twenty-four  feet,  ten  thousand  dollars  more,  to 
bi'  paid  in  manner  aforesaid;  upon  the  procurement  as  aforesaid  on  or  before  May 
first,  eighteen  hundred  and  ninety-three,  of  a  depth  of  water  in  said  channel  over 
Kaid  outer  bar  of  a  minimum  dr-pth  at  ordinary  mean  hiirh  tide  of  twenty-fivo 
l4'vt,  ten  thousand  dolhirs  more,  to  be  paid  in  manner  aforesaid;  upon  procurement 
«in  or  before  October  iirst,  eighteen  hundred  and  ninety-three,  of  a  minimum  depth 
in  Hsid  ehaunel  over  said  outer  bar  of  twenty -six  feet  at  ordinary  mean  high  tide, 
;inil  of  a  width  of  not  less  than  one  hundred  and  twenty-five  feet,  ten  thousand  dol- 
l:ii'f<  more,  to  be  paid  in  manner  aforesaid;  and  should  the  dejith  of  twenty-five  feet 
a  t  ordinary  mean  high  tide  in  said  channel  over  said  outer  bar  be  procured  on  or 
before  the  time  aforesaid,  and  maintained  for  two  years  for  the  width  named  there- 
Sitter,  twenty-five  thousand  dollars  in  addition,  to  be  paid  in  manner  aforesaid;  and 
an<lftboald  the  depth  of  twenty-six  feet  at  ordiimry  mean  tide  for  the  width  named 
1><*  procured  on  or  before  the  date  named,  and  maintained  for  two  years  thereafter, 
t  wenty-five  thoasand  dollars  in  addition,  to  be  paid  in  manner  aforesaid.  The  said 
(*.  P.  Goodyear,  bis  heirs  and  assigns,  shall  perform  said  work  on  said  outer  bar 
l>y  the  explosion  of  dynamite  on  the  bottom  of  said  channel  or  sunk  beneath  the  bot- 
t<»tn  of  said  channel,  in  his  or  their  discretion,  and  not  other\^ise  ;^  and  the  channel 
to  \*e  deepened  as  aforesaid  shall  be  north  of  ttie  present  buoyed-out  channel,  so  that 
said  worK  shall  not  interfere  with  the  commerce  of  the  port  of  Brunswick  during 
t  h«*  progress  of  such  work.  The  Secretary  of  War  shall  detail  an  ofiicer  of  engineers 
to  examine  and  report  upon  said  work  from  time  to  time,  at  such  ti^les  as  the  said 
CP.  Goodyear,  his  heirs  and  assigns,  announce  that  they  have  complied  with  the 
«'ondition8  as  to  any  of  the  depths  and  widths  named,  or  as  to  the  maintenance  of 
<le]ith9  of  twenty-five  and  twenty-six  feet,  and  payments  to  be  made  as  aforcvsaid 
upon  the  certificate  of  such  engineer  that  such  de])thand  width,  or  such  maintenance, 
has  been  accomplished  in  accordance  with  the  provisions  of  this  act.  And  the 
luoney  necessary  to  carry  out  the  provisions  of  this  act  is  hereby  appropriated  out 
of  any  money  in  the  Treasury  not  otherwise  appropriated. 

Approved,  July  27,  1892. 

TELEGRAM. 

Washington,  D.  0.,  September  28^,  1892. 

By  dir(K.'tion  of  the  Secretary  of  War  you  are  detailed  to  examine 
and  report  on  the  work  of  0.  P.  Goodyear  on  outer  bar  at  Brunswick, 
Ga.,  as  provided  in  act  of  July  27, 1892. 

H.  M.  Adams, 

Engiiieers. 
Capt.  Cabteb. 


letter  of  MR.  C.  p.  GOODYEAR. 

Brunswick,  6a.,  November  2^  1892. 

Sre:  I  Lave  the  honor  to  advise  you  that  I  am  ready  for  a  survey 
under  the  act  of  Congress  passed  at  the  last  session,  under  the  pro- 
visions of  which  I  have  been  at  work  deepeninfi:  the  outer  bar  of  Bruns- 
wick, Ga.,  with  dynamite,  and  claim  22  feet  of  water  obtained  under 
the  terms  of  said  bill,  and  ask  for  a  survey  i>reliminary  to  receiving  a 
c«^rtificate  to  that  eifect,  so  as  to  leceive  the  first  payment  i)rovidcd 
under  said  act  for  a  22-foot  depth. 
Very  respectfully, 

0.  P.  Goodyear. 
Capt  O.  M.  Carter, 

United  States  Engineer, 

KNO  93 100 
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REPORT  OF  CAPT.  O.  M.  CARTER,  CORPS  OF  ENGINEERS^  ON  22-FOOI 

DEPTH. 

United  States  Engineer  Office, 

Savannahj  Oa.y  December  16j  1892. 

General:  I  have  the  honor  to  submit  herewith  my  report  on  ai 
examination  of  Brunswick  Outer  Bar,  Georgia,  made  with  a  view  « 
determining  the  results,  if  any,  of  the  work  done  by  Col.  0.  P.  Good 
year  prior  to  November  2, 1892,  as  contenii)lated  by  act  of  Congress 
dated  July  27, 1892,  and  in  accordance  with  a  telegram  ft'om  the  Chi^ 
of  Engineers  dated  September  28, 1892. 

Preparations  were  made  for  the  examination  during  the  latter  pan 
of  October,  when  the  necessary  party  and  material  were  assembled 
stations  and  gauges  established,  buoys  located,  and  the  locality  of  tk 
work  defined.  As  soon  as  possible  after  the  receipt  of  a  notificatioi 
from  Col.  Goodyear,  dated  November  2, 1892,  that  the  required  depti 
was  obtained,  the  actual  examination  was  begun  and  continued,  as  tk 
weather  permitted,,  until  completed.  The  bar  was  covered  with  lina 
of  soundings  from  10  to  30  feet  apart  in  two  directions,  crossing  eaci 
other  at  right  angles;  and,  in  addition,  lines  were  run  following  tb 
channel  defined  by  Col.  Goodyear  and  marked  by  him  with  buoy& 
The  lead  line  was  read  to  the  nearest  tenth  of  a  foot,  and  was  testel 
at  the  beginning  and  ending  of  each  day's  work  by  comparison  with  i 
steel  tape.  The  tide  gauge  established  at  the  ocean  pier  on  St.  Simon 
Island  was  read  every  live  minutes  while  the  work  was  in  progress. 
and  every  sounding  was  corrected  for  the  stage  of  tide  and  error  d 
graduation  to  reduce  it  to  the  depth  at  mean  low  water.  The  sound 
ings  were  located  by  two  transits  on  shore  stations  so  situated  as  tc 
give  good  intersections  over  the  area  to  be  covered.  There  were  takea 
in  all,  during  the  month  of  November,  6,955  soundings,  1,356  of  whici 
were  instrumeutally  located.  This  work  was  plotted  on  a  scale  of  oil 
feet  to  the  inch,  and  from  the  original  a  tracing  was  prepared  showiuif 
characteristic  soundings  and  curves  of  equal  depth  for  every  12  inehe 
from  12  to  18  feet.  Soundings  are  expressed  in  feet  and  tenths,  and 
refer  to  the  plane  of  mean  low  water  as  determined  by  the  survey  erf 
Brunswick  Outer  Bar,  1890-'91.  The  mean  rise  and  fall  of  the  tide,  a« 
determined  by  the  same  survey,  is  6.64  feet,  and  this  is  to  be  added  tc- 
the  depths  given  on  the  map  to  obtain  the  depths  at  mean  high  water. 
The  mean  low- water  plane  and  the  mean  rise  and  fall  of  tide  wert 
determined  by  a  five  months'  continuous  record  of  a  self-registering 
tide  gauge  at  the  ocean  pier,  St.  Simon  Island,  during  the  survey  of 
1890-'91. 

The  plane  of  mean  low  water  to  which  are  referred  the  soundings  on 
the  charts  of  the  U.  S.  Coast  and  Geodetic  Survey  is  0.1  of  a  foot  lower 
than  the  plane  here  used,  and  the  mean  rise  and  fall  of  the  tide,  a» 
given  on  those  charts  and  in  the  tide  tables  for  St.  Simon  Entrance,  i» 
0.8  feet.  Therefore,  to  reduce  the  soundings  of  this  examination  to 
depth  at  mean  high  water  of  the  Coast  and  Geodetic  Survey,  6.7  feet 
should  be  added.  No  other  "authentic  determination  of  the  mean  low- 
water  plane  and  of  the  mean  rise  and  fall  of  the  tide  can  be  found,  and 
as  the  two  values  mentioned  above  give  results  for  the  depths  at  mean 
high  water  difiering  only  0.06  of  a  foot,  it  is  x)ractically  immaterial 
which  one  of  the  two  is  used. 

The  present  channel  across  the  bar  is  marked  by  two  red  buoys,  num- 
bered 4^  and  4,  respectively.  South  of  buoy  No.  4J  is  a  deep  pocket 
that  pierces  the  inner  side  of  the  bar  nearly  half  its  width,  with  depths 
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of  16  feet  and  more  at  mean  low  water,  reaching  to  within  700  feet  of 
the  16-foot  curve  outside  the  bar,  measured  on  the  shortest  line. 

North  of  buoy  No.  4J  is  a  shoal  on  which  the  depth  is  less  than  12 
feet  at  mean  low  water.  A  spur  from  tlie  deep  pocket  just  mentioned 
extends  to  the  northeast  on  the  outer  side  of  this  shoal  and  carries 
over  16  feet  at  mean  low  water  for  a  distance  of  about  600  feet.  The 
extension  of  this  spur  on  a  line  curving  to  the  eastward  into  deep  water 
is  the  channel  claimed  by  Col.  C.  P.  Goodyear  to  be  22  feet  in  depth  at 
mean  high  tide.  It  is  marked  by  two  pairs  of  buoys  placed  by  Col. 
Goodyear,  and  is,  in  fact,  the  deepest  channel  crossing  the  bar,  but  it 
does  not  carry  the  depth  claimed  by  him. 

The  mean  rise  and  fall  of  the  tide  is  6.64  feet,  and  a  channel  carrying 
22  feet  at  mean  high  w^ater  would  be  15.36  feet  at  mean  low  water. 
The  plotted  soundings  show  that  nowhere  across  the  bar  is  there  a 
channel  of  this  depth,  and  that  the  best  channel  100  feet  wide  contains 
-depths  of  13.8  feet,  with  13.5  feet  near  its  edges.  The  thread  of  this 
channel  carries,  in  crossing  its  slioalest  portion,  not  less  than  14  feet  at 
mean  low  water.  The  shoalost  water  is  found  Just  before  reaching  deep 
water  outside  the  bar,  and  the  shoalest  soundings  are  on  lumps  that 
are  surrounded  by  depths  exceeding  14  feet.  A  few  holes  are  found 
where  the  depth  is  15  feet  or  more. 

On  the  line  of  the  channel  now  used  south  of  Buoy  No.  4,  a  width  of 
100  feet  will  include  depths  of  from  13.3  to  13.5  feet  at  mean  low  water 
over  the  shoalest  portions,  and  the  14- foot  cuives  are  not  broken 
through  here  as  they  are  in  the  more  northerly  channel.  Taking  14 
feet  as  the  greatest  depth  at  mean  low  wat^  in  the  thread  of  the  new 
channel  at  its  shoalest  point,  there  results  a  depth  of  20.64  feet  at  mean 
high  water  of  the  survey  of  Brunswick  Outer  Bar,  ISDO-'Dl,  or  a  depth 
of  20.7  feet  at  mean  high  water  of  Coast  and  Geodetic  Survey  charts 
and  tide  tables.  The  lumps  that  are  found  in  the  100  foot  channel 
reduce  the  available  mean  high  water  depth  to  20.5  feet  at  the  best. 

In  view  of  the  facts  here  presented,  1  am  unable  to  certify  that  the 
provisions  of  the  act  of  Congress  dated  July  27, 1892,  in  so  far  as  they 
i*elate  to  the  depth  of  channel  required  on  or  before  the  1st  day  of 
November,  1802,  have  been  fulfilled. 

A  map*  showing  the  results  of  the  examination  is  submitted  herewith. 
Very  respectfully,  your  obedient  servant, 

O.  M.  Carter, 
CaptaiUj  Corps  of  Engineers. 

Brig.  Gen.  Thomas  L.  Caset, 
Chief  of  EngineerSj  U.  8.  A. 


»  LETTER  OF  MR.  0.  P.  OOOBTEAB. 

i      - 

Brunswick,  Ga.,  January  2^  1893. 

Dear  Sm:  I  have  the  honor  to  i^equest  that  Capt.  O.  M.  Carter, 
Corps  of  Engineers,  U.  S.  Army,  heretofore  detailed  to  inspect  the  work 
l>eiDg  prosecuted  by  me  upon  the  outer  bar  of  Brunswick,  Ga.,  under 
authority  of  an  act  of  Congress,  in  the  form  of  a  contract  with  me  for 
deepening  said  bar,  be  notified  to  make  such  survey  as  may  be  neces- 
sary to  determine  whether  1  have  23  feet  of  water  at  mean  high  tide. 

*  Not  printed. 
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I  claim  that  I  have  procured  such  depth  under  the  proviaions  of  said  a<'t 
of  Congress  which  was  approved  July  28,  1892, 
Yours,  very  respectfully, 

0.  P.  Goodyear. 
Hon.  S.  B.  Elkins, 

Secretary  of  War. 

[First  indorsement.] 

Office  Chief  of  Engineers, 

U.  S.  Army, 

January  6y  1893, 

Copy  respectfully  furnished  Capt.  O.  M.  Carter,  Coq>s  of  Engineers, 
for  his  information  in  connection  with  telegram  of  this  date  on  the  same 
subject. 
By  command  of  Brig.  Gen.  Casey. 

H.  M.  Adams, 
Major  J  Corps  of  Engineers. 


TELEGRAM. 


Washington,  D.  C,  January  6y  1893. 

Goodyear  claims  23  fe^t  on  outer  bar  at  Brunswick.    Make  completi- 
survey  and  report  result  as  soon  as  possible. 

Casey, 
Chief  of  Engineers. 
Capt.  Carter. 


report  of  capt.  o.  m.  carter,  corps  of  engineers,  on  23-foot 

DEPTH. 

United  States  Engineer  Office, 

Savannah^  Oa.y  January  30j  1893. 

General:  I  have  the  honor  to  submit  herewith  my  report  on  an 
examination  of  the  outer  bar  at  Brunswick,  Ga.,  made  in  comphauce 
with  instructions  coiitained  in  a  telegram  from  the  Chief  of  Engineers, 
U.  S.  Army,  dated  January  6, 1893,  and  with  a  view  to  determining 
the  results,  if  any,  of  the  work  done  by  Mr.  C.  P.  Goodyear  prior  to 
January  2,  1893,  as  contemi)lated  by  act  of  Congress  dated  July  27, 
1892. 

The  examination  was  begun  as  soon  as  possible  after  instructious 
were  received  from  the  Chief  of  Engineers  and  was  continued,  as  tlie 
weather  permitted,  until  completed.  The  bar  was  covered  with  lines 
of  soundings  in  two  directions,  crossing  each  other  as  nearly  at  ri^lit 
angles  as  possible;  in  addition,  lines  were  run  following  the  channH 
defined  by  Mr.  Goodyear  and  marked  by  him  with  buoys.  The  field 
and  office  methods  pursued  in  making  this  examination  were  identical 
with  those  adopted  in  the  examination  of  November,  1892,  and  are  de 
scribed  in  detail  in  my  report  of  December  16,  1892,  to  which  I  respe<  t- 
fully  refer. 

The  deepest  channel  across  the  bar  in  January,  1893,  is  found  to  l»f 
in  practically  the  same  position  as  in  November,  1892,  namely,  bepn 
ning  inside  the  bar  in  deep  water  south  of  Buoy  No.  4J,  and  extencJinj 
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easterly  to  the  north  at  Buoy  No.  4;  thence  curving  sharply  to  the 
aoatheast  to  reach  deep  water  outside  the  bar. 

The  principal  changes  in  this  channel  since  I^ovember  are  a  widening 
at  its  shoalest  i)oint,  and  a  general  leveling  of  the  bottom,  with  a  re- 
Rulting  slight  increase  in  the  available  depth.  Lumps  on  which  were 
found  in  November  depths  of  from  13.7  to  13.9  feet  have  disappeared, 
and  holes  giving  in  that  month  dex)ths  of  15  feet  or  more  have  been 
filled,  so  that  the  depth  at  the  shoalest  point  of  the  best  100  foot  chan- 
nel is  now  not  less  than  14  feet>  at  mean  low  water.  About  100  feet 
Heaward  of  the  shoalest  point  the  outer  slope  of  the  bar  is  reached  and 
a  depth  of  16  feet  at  mean  low  water  found.  Shoreward,  on  the  line 
of  the  channel,  the  depths  gradually  increase,  15  feet  being  found  mid- 
way between  Buoys  No.  4  and  No.  4J,  and  16  feet  just  south  of  Bnoy 
No.  4J. 

The  14-foot  curves  north  and  south  of  the  channel  which  in  Novem- 
ber were  separated  on  the  crest  of  the  bar  by  only  about  40  feet,  are 
now  more  than  100  feet  apart.  At  no  other  point  is  there  a  14-foot 
channel  across  the  bar,  although  the  outer  and  inner  curves  approach 
within  100  feet  of  each  other  south  of  Buoy  No.  4. 

The  principal  shoals  and  deep-water  pockets  are  practically  the  same 
as  in  November,  except  that  the  outer  15-foot  curve  south  of  Buoy  No. 
4  shows  a  shoreward  indentation;  further  to  the  south  is  found  a  sim- 
ilar indentation  in  the  14-foot  curve.  Minor  chjinges  in  the  positions 
of  curves  of  equal  depth  are  due  perhaps  as  much  to  inaccuracies  in 
the  soundings,  locations,  and  reductions  as  to  actual  changes  in  depths. 

Errors  in  soundings  may  arise  in  estimating  the  tenths  of  a  foot 
between  foot  marks,  and  from  the  swell  ever  present  on  an  ocean  bar. 
Errors  in  location  may  occur  from  spacing  the  soundings  at  equal  inter- 
vals between  located  points  when  the  actual  intervals  may  vary  from 
uniformity;  and  errors  in  reduction  may  occur  from  the  unknown  effect 
of  wind,  etc.,  in  the  propagation  of  the  tidal  wave.  Owinff  to  those 
sources  of  error  the  soundings  as  plotted  may  vary  by  3  or  4  tenths  of 
a  foot  from  the  true  depths,  and  it  is  only  where  severiil  soundings  at 
or  near  the  same  point  give  nearly  the  same  reduced  depth  that  their 
accuracy  can  be  relied  upon. 

The  work  of  Mr.  Goodyear  on  this  bar  was  originally  begun  on  aline 
coinciding  with  the  axis  of  the  outer  end  of  the  present  100- foot  chan- 
nel, and  extending  thence  northeasterly  toward  the  St.  Simon  Hotel. 
The  location  of  the  work  was  afterwanl  shifted  to  the  west,  to  enter 
the  deep  water  south  of  Buoy  No.  4^  and  avoid  the  shoal  northeast  of 
that  buoy. 

This  was  the  line  defined  by  him  at  the  examination  in  November, 
1892.  Since  then  another  change  in  the  location  of  the  work  has  been 
made,  and  the  channel  claimed  was  defined  by  him  as  lying  south  of 
and  within  300  feet  of  buoy  No.  4^,  extending  easterly  and  passing 
within  150  feet  of  buoy  No.  4  to  deep  water  outside  the  bar.  Little  or 
nothing  was  found  to  indicate  that  any  work  had  been  done  on  that 
range,  and  the  best  lOOfoot  channel  is  still  to  be  found  on  the  second 
line  adopted  by  him. 

Buoy  No.  4  as  now  plotted  is  from  50  to  75  feet  northwest  of  its  for- 
mer position,  it  having  been  accidentally  dragged,  as  I  was  informed, 
by  the  tugboat  in  tow  of  a  scraper  or  harrow  Uvsed  by  Mr.  Goodyear  to 
level  the  bottom  and  increase  the  depths  on  the  bar. 

The  act  of  July  27, 1892,  requires  the  procurement  by  ^fr.  Goodyear, 
on  or  before  January  1,  1893.  by  the  explosion  of  dynamite  alone,  of  a 
deptJi  of  water  in  a  channel  100  feet  wide  over  the  outer  bar  at  Bruns- 
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wick,  Ga.,  "  of  a  niininnim  depth  at  ordinary  mean  liigli  tide  of  23 
feet^^  This  is  equivalent  to  a  depth  of  16.3  feet  at  mean  low  water. 
The  actual  mean  low-water  depth  in  the  best  channel  100  feet  wide 
across  the  bar,  as  shown  by  the  examination  just  completed,  is  only  14 
feet  at  its  shoalest  point. 

In  view  of  all  the  facts  herein  presented,  I  am  unable  to  certify  that 
the  provisions  of  the  act  of  Congress  dated  July  27,  1892,  in  so  far  as 
they  relate  to  the  depth  of  channel  required  on  or  before  the  1st  day 
of  January,  1893,  have  been  fulfilled, 

A  cliart*  showing  the  results  of  the  examination  is  transmitted  here- 
with. 

Very  respectfully,  your  obedient  servant, 

O.  M.  Carter, 
Captain^  Corps  of  Engineers. 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers^  U,  8.  A. 


Nio. 

IMPROVEMENT  OF  JEKYL  CREEK,  GEORGIA. 

Jekyl  Creek  forms  a  part  of  the  inside  passage  between  Savannai 
Kiver,  Georgia,  and  St.  Johns  River,  Florida.  It  connects  St.  Simons 
Sound  and  Brunswick  River  at  the  north  with  Jekyl  and  St.  Andrew 
sounds  at  the  south.  The  creek  is  about  5  miles  in  length,  is  separated 
from  the  Atlantic  Ocean  by  Jekyl  Island,  and  debouches  into  Bruns 
wick  River  about  6  miles  from  the  to^^^n  of  Brunswick,  Ga, 

Operations  for  the  improvement  of  this  creek  have  been  carried  on 
in  accordance  with  a  project  of  improvement  prepared  by  Gen.  Gill- 
more,  the  officer  then  in  charge,  and  printed  as  Appendix  N 10,  Annua! 
Report  of  the  Chief  of  Engineers  for  1888. 

ORIGINAL  CONDITION. 

With  the  exception  of  two  points,  the  creek  has  ample  widths  and 
depths  to  acconiinodnte  the  largest  chiss  of  vessels  that  take  theinsich 
route.  About  a  mile  troni  its  n(»rtliern  end  a  shoal  is  found  between 
the  points  where  Lathram  and  Mud  rivers  enter  the  creek,  and  from 
the  mouth  of  the  creek  to  the  deep  waters  of  Brunswick  River,  in  the 
bight  formed  by  th(5  southern  shore  of  the  Intter,  there  is  an  extensive 
mud  tiat.  The  least  mean  low- water  depth  across  at  the  mouth  of  the 
creek  was  3.7  feet.  Across  the  shoal  between  Lathram  and  Mud  river> 
it  was  3  feet.    The  mean  rise  and  fail  of  tide  is  7.1  feet. 

PLAN  OF  IMPROVEMENT. 

The  following  comprise  the  main  features  of  the  plan  of  improvement: 

11)  A  training  wall  at  the  mouth  of  the  creek,  designed  to  guide  tbe 
)  currents  across  the  mud  flats  to  the  deep  waters  of  Lrunswick 
River. 

(2)  Closing  Mud  River  by  means  of  a  dam  at  some  suitable  point  to 
prevent  the  escape  of  water  through  that  branch  at  ebb  tide. 

*  Not  printed. 
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(3)  Dredging  through  the  mud  flats  at  the  mouth  of  Jekyl  Creek 
and  in  the  creek  proper,  near  the  moutli  of  the  river. 

The  training  wall  and  closing  dam  were  to  be  constructed  of  log  and 
bmsh  mattresses,  or  brush  fascines,  and  riprap  stone  below  the  level 
of  low  water;  above  that  point  stone  alone  was  to  be  used.  It  was 
proposed  to  give  the  dredged  channel  a  bottom  width  of  50  feet.  The 
works  were  intended  to  establish  and  maintain  a  7-foot  low-water  chan- 
nel through  the  shoals. 

The  cost  of  the  project  was  estimated  at  $38,590. 

SUMMARY  OF    OPERATIONS  PRIOR  TO  JULY  1,  1892. 

From  May  13  to  June  8, 1891,  the  foundation  course  of  the  training 
wall  was  laid  40  feet  in  width  and  613.5  feet  in  length.  There  were 
used  in  this  work  2,282.22  square  yards  of  mattresses,  336.18  cubic 
yards  of  stone,  and  28.17  cubic  yards  of  fascines. 

There  were  removed  by  dredging  7,940.51  cubic  yards  of  material 
inside  of  the  creek  and  25,546.33  cubic  yards  from  the  shoal  outside  the 
mouth,  making- a  cut  7  feet  deep  at  mean  low  water  through  it.  Alto- 
gether there  were  therefore  removed  by  dredging  at  various  times 
33^*86.84  cubic  yards  of  material. 

up  to  July  1,  1892,  the  total  expenditures  for  the  work,  including 
outstanding  liabilities,  amounted  to  $12,488.01. 

OPERATIONS  DURING  THE  FISCAL  YEAR  ENDING  JUNE  30,  1893. 

Jetty  work  under  con1;ract  awarded  March  1, 1893,  to  the  Atlantic 
Contracting  Company  was  commenced  on  May  24  and  continued  to  the 
end  of  the  fiscal  year.  About  200  linear  feet  of  the  old  part  of  the 
training  wall  were  built  up  to  about  2  feet  above  mean  low  water,  and 
altogether  the  training  wall  was  extended  as  follows:  First  course, 
1,495.3  feet;  second  course,  1,942.2  feet;  third  course,  1,719.7  feet; 
fourth  course,  140  feet;  fifth  course,  130  feet;  sixth  course,  90  feet. 
There  were  used  in  this  work  during  the  year  17,170,97  square  yards 
of  brush  mattresses  and  1,252.51  cubic  yards  of  riprap  stone. 

CONDITION  OF  WORK  JUNE  30,   1893. 

The  training  wall  is  in  good  condition. 

No  dredging  has  been  done  during  the  year.  A  narrow  6-foot  chan- 
nel follows  the  direction  of  the  training  wall  to  its  outer  end;  tlience 
over  the  shoal  the  least  depth  is  5 J  feet.  The  5-foot  curve  is  contin- 
uous over  the  shoal. 

COMMERCE  AND  NAVIGATION. 

The  commercial  value  of  the  annual  traffic  through  Jekyl  Creek  is 
estimated  at  about  $1,000,000,  and  the  amount  of  freight  carried  at 
about  30,000  tons.  It  is  impossible  to  secure  accurate  figures  because 
most  of  the  freight  is  billed  by  the  package  and  no  records  of  the  weights 
and  values  are  kept.  The  above  estimate  is,  however,  believed  to  be  a 
close  approximation  to  the  truth.  The  freights  through  the  channel, 
outward  from  the  cities  of  Savannah,  Brunswick,  and  Fernandina,  con- 
sist mainly  of  general  merchandise  and  mill  supplies.  The  inward 
freights  are  cotton^  naval  stores,  rice,  fish,  etc. 
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Tabular  statement  of  commerce  on  Jekyl  Creek, 


Honte. 

Between^ 

No.  of 
steam- 
ers. 

Towing— 

Trips. 

Freight. 

Yalns. 

Savannab 

Savannah  and  Bmnswlck  .... 

Savannah  and  Fernandina 

Brunswick  and  Fernandina  .. 
Brunswick  and  Satilla  Elver  . 
Brunswick  and  0  ekyl  Island  . 

Weekly 

Ton9, 

^.OK 

Sea  Island 

Camlicrland  . 

1  barge  . . . 

Biweekly . . . 

Daily 

Triweekly . . 
Daily 

26,500 

600 

1,400 

1,700 

900,  OK 
17,  M 

Satilla  River... 

45.  >M 

Jekyl  Island  . . 

50,*.tf 

Total .... 

6 

30,200 

l,019,«t 

Vessels  passing  through  adjacent  ports  are  often  to\ied  throngl 
Jekyl  Creek,  thus  avoiding  rough  weather  at  sea  and  the  necessity  i 
taking  in  ballast. 

The  steamers  on  the  Cumberland  route  and  the  Jekyl  Island  route 
are  passenger  boats  and  carry  but  little  freight.  In  addition  to  th< 
boats  above  mentioned,  many  small  craft  carrying  rice,  farm  ane 
garden  produce,  fish  and  oysters,  pass  through  this  cliannel. 

Owing  to  the  shoal  water  in  Jekyl  Creek,  the  steamers  pa^sins 
through  on  their  regular  trips  are  often  delayed  several  hours  ^whik 
waiting  for  a  suitable  stage  of  tide,  and  some  are  reported  to  have  su* 
tained  injuries  by  running  aground.  The  Ciimberland  route  is  a  par. 
of  a  through  passenger  line  to  Florida  via  the  East  Tennessee,  Vii 
ginia  and  Georgia  Eailway,  and  the  delays  mentioned  interrupt  thf 
schedule  to  the  detriment  of  the  i)assenger  service. 

The  completion  of  the  works  of  improvement  will  undoubtedly  b? 
followed  by  a  large  increase  in  the  amount  of  commerce  passing  through 
Jekyl  Creek. 

MISCELLANEOUS. 

The  work  is  located  in  the  collection  district  of  Brunswick,  Ga.  Amonnt  of  dntis 
collected  in  1892,  $6,408.15.  St.  Simons  Light,  is  the  nearest  light-house,  and  Foit 
Clinch,  Fla.,  the  nearest  fort. 

The  following  appropriations  have  been  made  for  this  work: 

By  act  of  Congress  of— 

August  11,  1888 .$5,0"3f 

September  19, 1890 7,  ni* 

Julj'lS,  1892 7,tk» 

Total 20,0* 

In  addition  to  this  the  sum  of  $15,000,  appropriated  for  '^improving 
inside  water  route  between  Savannah,  Ga.,  and  Fernandina,  Fla.,''  wa- 
expended  during  the  year  at  Jekyl  Creek. 

The  irregular  and  inadequate  appropriations  heretofore  made  for 
this  improvement  have  so  increased  its  cost  that,  as  recommended  in 
my  report  of  November  25, 1891,  the  original  estimate  of  cost  must  b< 
increased  by  more  than  $16,000. 

It  is  estimated  that  the  sum  of  $18,590  is  necessary  to  complete  this 
improvement.  This  amount  can  be  economically  and  advautageouRlv 
expended  during  the  coming  fiscal  year.  Unless  the  total  amount  is 
made  available,  the  cost  of  the  work  will  be  still  furtlier  increased. 

The  total  expenditures  to  June  30,  1893,  including  all  outstanding 
liabiUties,  were  $19,811.08. 
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wick,  Ga.,  "  of  a  inininuim  depth  at  ordinary  mean  lii^h  tide  of  li". 
feet."  This  is  equivalent  to  a  depth  of  16.3  feet  at  mean  low  water. 
The  actual  mean  low-water  depth  in  the  best  channel  100  ft»et  wiilf 
across  the  bar,  as  shown  by  the  examination  just  completed,  is  only  It 
fleet  at  its  shoalest  point. 

In  view  of  all  the  facts  herein  presented,  I  am  unable  to  certify  ths: 
the  provisions  of  the  act  of  Congress  dated  July  27,  1892,  in  so  far  a* 
they  relate  to  the  depth  of  channel  required  on  or  before  tlie  1st  djr. 
of  January,  1893,  have  been  fulfilled. 

A  chart*  showing  the  results  of  the  examination  is  transmitted  heit 
with. 

Very  respectfully,  your  obedient  servant, 

O.  M.  Carter, 
Captain^  Corps  of  Engineers. 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers^  U,  8.  A. 


Nio. 

IMPROVEMENT  OF  JEKYL  CREEK,  GEORGIA. 

Jekyl  Creek  forms  a  part  of  the  inside  passage  between  Savanniii 
River,  Georgia,  and  St.  Johns  River,  Florida.  It  connects  St.  Simoi^* 
Sound  and  Brunswick  River  at  the  north  with  Jekyl  and  St.  Andret 
sounds  at  the  south.  The  creek  is  about  5  miles  in  length,  is  separatiti 
from  the  Atlantic  Ocean  by  Jekyl  Island,  and  debouches  into  Brun^ 
wick  River  about  6  miles  from  the  to^n  of  Brunswick,  Ga. 

OX)erations  for  the  improvement  of  this  creek  have  been  carried  o: 
in  accordance  with  a  project  of  improvement  prepared  by  Gen.  Gill^ 
more,  the  officer  then  in  charge,  and  printed  as  Appendix  N 10,  Aainua 
Report  of  the  Chief  of  Engineers  for  1888. 

ORIGINAL  CONDITION. 

With  the  exception  of  two  points,  the  creek  has  ample  widths  and 
depths  to  accommodate  the  largest  chiss  of  vessels  that  take  the  inside 
route.  About  a  mile  trom  its  northern  end  a  shoal  is  found  betweeL 
the  points  where  Lathram  and  Mud  rivers  enter  the  creek,  and  froir 
the  mouth  of  the  creek  to  the  deep  waters  of  Bninswick  River,  in  tlir 
biglit  formed  by  the  southern  shore  of  the  hitter,  there  is  an  extensive 
mud  flat.  The  least  mean  low- water  depth  across  at  the  mouth  of  the 
creek  was  3.7  feet.  Across  the  shoal  between  Lathram  and  Mud  river> 
it  was  3  feet.    The  mean  rise  and  fall  of  tide  is  7.1  feet. 

PLAN  OF  IMPROVEMENT. 

The  following  comprise  the  main  features  of  the  plan  of  improvement: 

11)  A  training  wall  at  the  mouth  of  the  creek,  designed  to  !:^nide  tbt* 
)  currents  across  the  mud  flats  to  the  deep  waters  of  iirunswick 
River. 

(2)  Closing  Mud  River  by  means  of  a  dam  at  some  suitable  point  to 
prevent  the  escape  of  water  through  that  branch  at  ebb  tide. 

*  Not  printed. 
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(3)  Dredging  through  the  mud  flats  at  the  mouth  of  Jekyl  Creek 
and  in  the  creek  proper,  near  the  mouth  of  the  river. 

The  training  wall  and  closing  dam  were  to  be  constructed  of  log  and 
bmsh  mattresses,  or  brush  fascines,  and  riprap  stone  below  the  level 
of  low  water;  above  that  point  stone  alone  was  to  be  used.  It  was 
proposed  to  give  the  dredged  channel  a  bottom  width  of  50  feet.  The 
works  were  intended  to  establish  and  maintain  a  7-foot  low- water  chan- 
nel through  the  shoals. 

The  cost  of  the  project  was  estimated  at  $38,590. 

SUMMARY  OP    OPERATIONS  PRIOR  TO  JULY  1,  1892. 

From  May  13  to  June  8, 1891,  the  foundation  course  of  the  training 
wall  was  laid  40  feet  in  width  and  513.5  feet  in  length.  There  were 
used  in  this  work  2,282.22  square  yards  of  mattresses,  336.18  cubic 
yard»  of  stone,  and  28.17  cubic  yards  of  fascines. 

There  were  removed  by  dredging  7,940.51  cubic  yards  of  material 
inside  of  the  creek  and  25,546.33  cubic  yards  from  the  shoal  outside  the 
month,  making  a  cut  7  feet  deep  at  mean  low  water  tlirough  it.  Alto- 
gether there  were  therefore  removed  by  dredging  at  various  times 
«i3,486.84  cubic  yards  of  material. 

Up  to  July  1,  1892,  the  total  expenditures  for  the  work,  including 
oatstandiug  liabilities,  amounted  to  $12,488.01. 

OPSBATIONS  DURING  THE  FISOAL  YEAR  ENDING  JUNE  30,  1893. 

Jetty  work  under  contract  awarded  March  1, 1893,  to  the  Atlantic 
Contracting  Company  was  commenced  on  May  24  and  continued  to  the 
end  of  the  fiscal  year.  About  200  linear  feet  of  the  old  part  of  the 
training  wall  were  built  up  to  about  2  feet  above  mean  low  water,  and 
altogether  the  training  wall  was  extended  as  follows:  First  course, 
1,495.3  feet;  second  course,  1,942.2  feet;  third  course,  1,719.7  feet; 
fourth  coarse,  140  feet;  fifth  course,  130  feet;  sixth  course,  90  feet. 
There  were  used  in  this  work  during  the  year  17,170.97  square  yards 
of  brash  mattresses  and  1,252.51  cubic  yards  of  riprap  stone. 

CONDITION  OP  WORK  JUNE  30,  1893. 

The  training  wall  is  in  good  condition. 

No  dredging  has  been  done  during  the  year.  A  narrow  6- foot  chan- 
nel follows  the  direction  of  the  training  wall  to  its  outer  end;  thence 
over  the  shoal  the  least  depth  is  5^  feet.  The  5-foot  curve  is  contin- 
oous  over  the  shoal. 

COMMERCE  AND  NAYIOATION. 

The  commercial  value  of  the  annual  traffic  through  Jekyl  Creek  is 
estimated  at  about  $1,000,000,  and  the  amount  of  freight  carried  at 
aboat  30,000  tons.  It  is  impossible  to  secure  accurate  figures  because 
most  of  the  freight  is  billed  by  the  package  and  no  records  of  the  weights 
and  values  are  kept.  The  above  estimate  is,  however,  believed  to  be  a 
close  approximation  to  the  truth.  The  freights  through  the  channel, 
oatward  from  the  cities  of  Savannah,  Brunswick,  and  Fernandina,  con- 
sist mainly  of  general  merchandise  and  mill  supplies.  The  inward 
freights  are  cotton,  naval  stores,  rice,  fish,  etc 
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Tabular  staftment  of  commerce  on  Jekyl  Creek. 


Boute. 

Between — 

Naof 
steam- 
ers. 

Towing— 

Trips. 

Freight. 

Va]i& 

SataxiiiaIi 

Savannah  and  Brnnawick 

Savannah  and  Fernandina 

BToinswick  and  Fernandina  .. 
Brunswick  and  Satilla  Biver . 
Brunswick  and  Jekyl  Island  . 

Weekly 

Tons. 

f7  • 

Sea  Island 

C  ^  iiniljerl  an  d 

1  barge . . . 

Biweekly  . . . 

Daily 

Triweekly  - . 
DaUy 

'i6,'5o6 

600 

1,400 

1,700 

90*' 
17 

Satilla  River 

45 

Jekyl  lalaiid  .. 

50 

Total     ' 

5 

30,200  1  1.019  • 

Vessels  passing  through  adjacent  ports  are  often  tomed  thron:. 
Jekyl  Creek,  thus  avoiding  rough  weather  at  sea  and  the  necessity  p 
taking  in  ballast. 

The  steamers  on  the  Cumberland  route  and  the  Jekyl  Island  ^ol:^ 
are  passenger  boats  and  carry  but  little  freight.  In  addition  to  t> 
boats  above  mentioned,  many  small  craft  carrying  rice,  farm  a:» 
garden  produce,  fish  and  oysters,  pass  through  this  channel. 

Owing  to  the  shoal  water  in  Jekyl  Creek,  the  steamers  pa^sir: 
through  on  their  regular  trii^s  are  often  delayed  several  hours  wlii- 
waiting  for  a  suitable  stage  of  tidts  and  some  are  reported  to  have  si> 
tained  injuries  by  running  aground.  The  Cumberland  route  is  a  pre 
of  a  through  passenger  line  to  Florida  via  the  East  Tennessee,  V.: 
ginia  and  Georgia  Eailway,  and  the  delays  mentioned  interrupt  tl- 
schedule  to  the  detriment  of  the  passenger  service. 

The  completion  of  the  works  of  improvement  will  undoubtedly  Ir 
tbllowed  by  a  large  increase  in  the  amount  of  commerce  passing  throu^'. 
Jekyl  Creek. 

MISCELLANEOUS. 

The  work  is  located  in  the  collection  district  of  Brnnswick,  Ga.  Amoant  of  dnt> 
collected  in  1892,  $6,408.15.  St.  Simons  Light,  is  the  nearest  light-hoase,  and  Ftfi 
Clinch,  Fla.,  the  neareat  fort. 

The  following  appropriations  have  been  made  for  this  work: 

By  act  of  Congress  of— 

Angnstll,  1888 $oJ» 

September  19,  1890 7,:«' 

Jnlyl3, 1892 7.:- 

Total 20,<«» 

In  addition  to  this  the  sum  of  $15,000,  appropriated  for  **improviii: 
inside  water  route  between  Savannah,  Ga.,  and  Fernandina,  Fla.,^  wa* 
expended  during  the  year  at  Jekyl  Creek. 

The  irregular  and  inadequate  appropriations  heretofore  made  f<»' 
this  improvement  have  so  increased  its  cost  that,  as  recommended  ii 
my  report  of  November  25, 1891,  the  original  estimate  of  cost  must  Ik 
increased  by  more  than  $16,000. 

It  is  estimated  that  the  sum  of  $18,590  is  necessary  to  complete  tlii.» 
improvement.  This  amount  can  be  economically  and  advantageoush 
expended  during  the  coming  fiscal  year.  Unless  the  total  amount  is 
made  available,  the  cost  of  the  work  will  be  still  further  increased. 

The  total  expenditures  to  June  30,  1893,  including  all  oatstandin^ 
liabilities,  were  $19,811.08. 


EiigIS 
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Money  statement. 

.Tnly  1, 1892,  balance  nnexpended $51.99 

A  luount  appropriated  by  act  approved  July  13,  1892 7, 500. 00 

7, 551. 99 

June  30, 1893,  amonnt  expended  during  fiscal  year 3,729.79 

July  1, 1893, balance  unexpended 3,822.20 

July  1,  1893, outstanding  liabilitiee 3,633.28 

July  1, 1893, balance  available 188.92 

{Amoiint  (estimated)  required  for  completion  of  existing  project 18, 590. 00 

Anionnt  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1895  18, 590. 00 
Sabmitted  in  cora]>liance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867,  and  of  sundry  civil  act  of  March  3, 1893. 


Ah%traci  of  propoBaUfor  improring  JeJcyl  Creek,  Georgia,  and  inside  trater  route  heticeen 
Sacamnahj  Ga,,  and  Ftrnamlina,  Fla.,  opened  on  Februai-y  7,  1893,  hg  CapU  O.  M, 
Carter,  Corp$  of  Engineers, 


"So,                Kame  and  nddress  of  bidder. 

MAttreeneA  9  000 
square  yaraa. 

Riprnp  Btone,  3,000 
cubic  yards. 

Total. 

1 

Price. 

Amount 
$8. 910. 00 

Price. 

Amount 

1     The  Atlantic  Contracting  Co.,  John  F.  Gay- 
'      nor.  New  York,  N.  Y.,  President* 

$0.C9 
1.25 

A3.  r>o 

10,770.00 
11,100.00 

$19,680.00 
22,350.00 

2     Colin  Mc  K.  Grant  Charleston ,  S.  C 

11. 250. 00        3. 70 

*  Bid  recommended  for  acceptance,  they  being  the  lowest  responsible  bidden  for  the  beat  and  most 
suitable  materials  and  senrices. 

Amount  available,  $21,000. 


N  XI. 
IMPROVEMENT  OF  CUMBERLAND  SOUND,  GEORGIA. 

The  entrance  to  Gamberland  Sonnd  is  situated  between  Oumberland 
Island^  Oeorgia,  and  Amelia  Island,  Florida. 

Operations  for  improving  the  channel  across  the  bar  at  this  entrance 
have  hitherto  been  carried  on  in  accordance  with  a  project  of  improve- 
ment sabmitted  to  the  Chief  of  Engineers  by  Gen.  Gillmore,  the  officer 
then  in  charge,  dated  June  30,  1879.  A  discussion  of  the  general 
(|uestionof  the  application  of  jetties  to  this  entrance  is  published  as 
Appendix  H  6,  Annual  Keport  of  the  Chief  of  Engineers  tor  1378. 

For  a  detailed  history  of  past  work,  see  page  1054,  Annaal  Beport  of 
the  Chief  of  Engineers  for  1888. 


ORIGINAL  CONDITION. 

The  available  depth  of  the  entrance  in  its  unimproved  condition 
varied  from  11  to  12.5  feet  at  mean  low  water.  The  mean  rise  and  fall 
of  tide  is  5.9  feet. 

PLAN   OF  IMPROVEMENT. 

The  plan  of  improvement,  as  originally  submitted  by  Gen.  Gillmore  in 
1879  and  revised  by  the  Board  of  Engineers  in  March,  1891,  provides 
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for  the  construction  of  two  low  jetties,  composed  of  riprap  stone,  \rj 
a  mattress  hearting  whenever  admissible,  resting  apon  a  fouodat  i 
mattress  of  brush  or  logs  and  brush,  starting,  respectively,  from  :? 
shores  on  opposite  sides  of  the  entrance  and  extending  seaward  ai*r» 
the  bar  upon  lines  so  directed  that  the  ends  will  be  parallel  to  v^i 
other  and  about  3,900  feet  apart.  These  jetties  are  intended  to  es:.- 
lish  a  low- water  channel  across  the  bar  not  less  than  19  feet  iu  dej: 
The  cost  of  the  improvement  was  originally  estimated  at  $2,071. ic 
and,  as  modified,  at  $1,606,500  for  the  completion  of  the  low  jetties  *. 
at  $2,079,500  if  high  jetties  are  found  necessary. 

SX7MMABT  OF  OPERATIONS  PRIOR  TO  JULY  1,  1892. 

Nothing  was  ever  exx)ended  in  improving  the  entrance  to  CnmV 
land  Sound  previous  to  the  adoption  of  the  existing  project.  Sis 
then  appropriations  have  been  made  by  Congress  for  the  work,  ag^* 
gating  $762,500. 

North  jetty. — ^The  shore  end  of  this  jetty  is  located  on  Cnmberlu 
Island,  about  7,700  feet  N.,  26^  30'  W.,  from  the  eastern  bastion  of  F 
Clinch.    From  this  point  it  extends  S.  61o  30'  E.  2,200  feet  to  the  oir 
end  of  the  first  range,  thence  S.  80^  B.  10,529.7  feet  to  the  onter  en<l' 
the  second  range,  thence  N.  82^  B.  to  its  seaward  end  (third  ran;" 
Work  on  this  jetty  was  commenced  in  June,  1881,  and  suspeiidetl 
March,  1883.    Operations  weie  resumed  on  June  23, 1891,  and  \\r 
suspended  on  November  14, 1891.    At  this  time  the  foundation  eoa*^ 
had  been  extended  from  the  shore  end  of  the  jetty  to  a  x>oiiit  13,71" 
feet  from  it,  as  measured  on  the  axis  of  the  jetty,  excepting  for  a  s{^t 
of  1,031.4  feet  between  Station  8762.7  and  Station  9794.1,  where  a  -* 
was  left  across  a  shoal  that  rises  above  mean  low- water  level.     The  ii; ; 
end  of  the  outer  or  seaward  (third)  range  was  reached  at  Station  1272V 

In  addition  to  the  foundation  course  a  second  course  had  been  biL 
extending  from  the  outer  end  of  the  first  range  1,439  feet  shorewar 

Foundation  courses  of  two  spurs  each  54  feet  in  length  had  also  In- 
laid' on  the  harbor  side  of  the  jetty  at  distances  of  1,627  and  1,800  tc 
from  the  shore  end. 

The  mattresses  of  the  foundation  course  vary  in  width  from  25  to  ^ 
feet  as  far  out  as  about  Station  7275;  thence  outward  they  are  100  (^ 
in  width.  The  mattresses  of  the  second  course  vary  in  width  from : 
to  25  feet;  the  spurs  are  42  feet  wide.  The  mattresses  are  from  19' 
22  inches  thick  and  are  loaded  with  riprap  stone. 

There  have  been  used  in  this  work  108.008.96  square  yards  of  bm* 
mattresses  and  27,424.31  cubic  yards  of  riprap  stone. 

South  jetty. — The  shore  end  of  this  jetty  is  located  on  Amelia  IslaD. 
about  5,800  feet  E.  18^  S.  from  the  eastern  bastion  of  Fort  dim 
From  this  point  it  extends  seaward  a  distance  of  10,062.48  feet,  ine» 
ured  along  the  axis  of  the  work.  From  the  initial  point  it  rans  as  ft- 
lows,  viz: 

Fwt 

Range  1,E 2,WI- 

Range  2,  N.  68^^  32' E S.fC 

Range  3,  N.  69°  32' E 4i»  ' 

Range4,  N,71o32'  E Mny' 

Range  5,  N.  78^  32' E ,      4H'  • 

Range  6,  N.78^32'  E 40<t  • 

Range  7,  N.80O2'E ^C'  ' 

Range  8,  N.  81°  E ^^.i 

In  addition  to  the  foundation  course  a  second  course  3,967,9  feet  c 
length  extends  seaward  along  the  second  range,  beginning  at  a  poit* 
917.7  feet  from  the  intersection  of  the  first  and  second  ranges. 
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The  mattresses  of  the  fonndation  course  vary  in  width  on  the  first 
taii^e  from  40  to  50  feet  and  on  the  second  range  from  50  to  100  feet. 
|>n  all  other  ranges  their  width  is  100  feet,  as  is  also  that  of  the  mat- 
messes  of  the  second  course.  The  mattresses  average  about  18  inches 
n  tbirkness  and  are  loaded  with  riprap  stone  to  an  average  depth  of 
12  inches.  This  jetty  has  been  brought  up  to  the  level  of  mean  low 
^ater  for  a  distance  of  nearly  3,123  feet  from  its  shore  end,  and  with  a 
jrest  width  of  16  feet  shoreward  of  the  angle  and  of  22  feet  seaward  of 
that  ])Oint.  The  structure  consists  of  riprap  stone  upon  the  mattress 
foundation.  A  hearting  of  oyster  shells  was  tried,  bnt  being  found  to 
t>e  disadvantageous  and  not  economical  was  discontinued.  The  stone 
lias  8tood  well,  the  slopes  assumed  on  both  sides  of  the  jetty  being 
iilH>at  1  on  1-^.  No  breaking  down  of  the  work  at  any  point  has  been 
r>bserved.  There  have  been  used  in  the  work  145,197.86  square  yards 
of  mattresses,  74,010.47  cubic  yards  of  riprap  stone,  and  2,071.80  cubic 
yards  of  oyster  shells. 

Up  to  July  1, 1892,  the  total  expenditures  on  both  jetties,  including 
outstanding  liabilities,  amounted  to  $59,024.8. 

OPEBATIOMS  DURING  THE  FISCAL  YEAR  ENDING  JUNE  30,  1893. 

(Operations  on  the  north  jetty  were  recommenced  October  31, 1892, 
under  contract  with  Edward  H.  Gaynor,  awarded  September  16, 1892, 
and  were  suspended  on  May  19, 1893,  the  funds  available  being  ex- 
it uiisted. 

On  the  third  range  the  foundation  course,  composed  of  mattresses 
100  feet  in  width  and  loaded  with  riprap  stone,  was  extended  3,698.6 
fet't  from  Station  13717.9  to  Station  17416.5,  and  the  second  course, 
c<nai)Osed  of  mattresses  80  and  90  feet  wide,  and  loaded  with  riprap 
st<)oe,was  extended  4,686.8  feet  from  Station  12729.7  to  Station  17416.6. 
Tli€  work  on  these  two  courses  was  done  by  single  mats  as  far  out  as 
Station  14930.6  on  the  first,  and  Station  14931.5  on  the  second  course. 
Thence  out  to  Station  17416.5  the  two  courses  were  advanced  together 
by  means  of  double  mats.  Besides  this,  the  second  course,  composed 
of  mattresses  80  feet  wide  and  loaded  with  riprap  stone,  was  extended 
on  the  second  range,  2,209.6  feet,  from  Station  10520.1  to  Station  12729.7. 
or  the  outer  end  of  the  second  range.  One  mattress,  80  feet  wide  ana 
loaded  with  riprap  stone,  was  laid  in  the  third  course,  between  Stations 
1-514.9  and  12609.8,  a  distance  of  94.9  feet.  All  distances  are  meas- 
ured along  the  axis  of  the  jetty  and  from  the  initial  point,  or  shore  end 
of  the  same. 

In  the  work,  during  the  fiscal  year  just  closed,  there  were  used 
107  J34.92  square  yards  of  brush  mattresses  and  13,683.63  cubic  yards 
of  riprap  stone,  making  a  net  advance  of  3,698.6  feet  in  the  foundation 
course,  6,896.4  feet  in  the  second  course,  and  94.9  feet  in  the  third 
course. 

CONDITION  OF  WOBK  JUNE  30,  1893. 

Examinations  of  the  work  and  of  the  bar  channel  weremade  in  March 
and  in  June,  1893.  The  jetties  have  received  no  injury  during  the  year 
and  are  in  good  condition.  From  the  shore  end  to  a  point  about  3^800 
feet  from  it  the  crest  of  the  south  jetty  is  on  the  average  up  to  mean 
low  water.  Beyond  this  point  the  depth  on  the  crest  raises  from  about 
10  to  about  16  feet  at  mean  low  water.  On  the  shore  end  of  the  north 
jetty  the  depth  on  the  crest  varies  between  3  and  6  teet.  lietween  the 
first  and  the  second  angle  point  it  varies  between  1  and  5  feet.    From 
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the  second  angle  point  to  about  3,000  feet  beyond  it  averages  abo' 
feet,  and  thence  to  the  end  of  the  jetty  it  varies  between  6  and  10  i 
The  channel  remains  in  about  the  same  position  as  last  yeai^ 
crosses  the  south  jetty  and  then  extends  seaward  in  an  almost  dnei 
erly  direction,  the  available  depth  over  the  bar  being  about  13  It 

COMMERCE  AND  NAViaATION, 

All  the  commerce  of  St.  Marys,  6a.,  and  90  per  cent  of  the  comi 
of  Fernandina,  Fla.,  are  dependent  upon  water  transportation  thi 
Cumberland  Sound. 

The  Florida  Central  and  Peninsular  Kailroad,  terminating  at  Fei 
dina,  besides  traversing  a  fertile  and  well-timbered  country,  pi< 
also  the  Florida  phosphate  fields,  and  much  of  the  rock  from  the 
phate  mines  is  brought  by  this  road  to  Fernandina  for  shipmei 
coastwise  and  foreign  ports.  For  the  handling  of  this  increased  tl 
the  railroad  has  built  new  wharves,  erected  a  large  elevator,  am 
tended  its  terminal  facilities.  From  information  derived  fronil 
owners  of  the  principal  mines  it  is  estimated  that  the  annual  shipii 
of  rock  will  aggregate  about  300,000  tons. 

The  Mallory  line  has  two  steamships  per  week  plying  between 
nandina  and  Kew  York,  which  carry  annually  about  61,000  toi 
freight.    Fifteen  steamers  per  week  ply  between  Fernandina  and 
coastwise  ports,  and  a  large  fleet  of  foreign  and  coastwise  vess4 
engaged  in  the  commerce  of  this  port. 

In  1892  the  shipments,  foreign  and  coastwise,  amounted  to  2ti( 
tons,  valued  at  $2,482,393,  and  the  receipts  by  water  were  25|580 
valued  at  $6,500,000. 

Shipments  and  receipU,  port  of  Fernandina,  Fla.,  1892. 


Articles. 


SHIPMENTS. 

Foreign : 

Luinbe:^ feet. 

Phosphate  rock tons. 

Shingles : mills. 

Oranges boxes. 

Coastwise : 

Lumber feet. 

Phosphate  rock tons. 

Cotton  (sea  island) bales. 

Kosi  n barrels . 

Spirits  of  turpentine do. .. 

Cedar  in  cases 

Cedar  in  blooks ' 

Shingles mills . 

Palmetto  liber 

Creosoted  lumber  and  piles feet . 

Cot  tun-seed  oil barn*ls . 

Oysters  and  lish oases. 


Total. 


SBCEIPTS. 


steel  rails 
Guano  


Quantity. 


Coal 

Salt 

Merchandise 


Total 

Aggregate 


10,792,390 


220,150 
10,500 

54,460,461 


2,470 
7,505 
834 
8, 4:34 
7,783 
9,  OCO,  OOO 


217,000 
2,217 
8.284 


Tons. 


21.585 

119,546 

80 

420 

108,900 

5,412 
530 

1,500 
208 

2,530 
800 

3,600 

50 

651 

550 

208 


266,630 


4,680 
4.500 
2.400 
1,000 
13,000 


25.580 


$1] 


li 
11 


1.  4*^  0 


1     * 


6, :-  * 


292,110 


6,7'   • 

9,i»:  * 
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MISCELLANEOUS. 

ThiH  worlc  i«  located  in  two  collection  districts,  the  north  jetty  being  in  the  dii- 
u't  of  *^t.  Marys,  Ga.,  and  the  south  jetty  in  that  of  Femamiiua,'  Fla.  Fernandina» 
u.,  is  the  nearest  port  of  entry.  Amount  of  duties  collected  at  Femandina  in  1892, 
,t)(>1.22;  at  St.  Marys,  none.  Amelia  Light  is  the  nearest  light-house  and  Fort 
inch,  Fla.y  the  nearest  fort. 

Since  the  existing  project  for  improving  Cumberland  Sound  was 
iopted  the  following  approx)riations  have  been  made  for  this  work : 

,  actof  Conjijressof— 

June  14, 1880 $30,000 

March  3, 1881 100,000 

Antrust2,1882 50,000 

Julys,  1884 : 75,000 

Augusts,  1886 112,500 

August  11, 1888 112,500 

September  19, 1890 112,500 

July  13,1892 170,000 

Total 762,500 

The  total  expenditures  to  Jnne30, 1892,  including  all  outstanding  lia- 

lities,  were  $761,914.92. 

It  is  proposed  to  expend  the  funds  available  and  auy  funds  that  may 

H'ome  available  during  the  year  in  extending  and  raising  the  south 

111  north  jetties,  the  work  to  be  done  in  accordance  with  the  revised 

'oject  of  March  11,1891. 

The  appropriations  heretofore  made  have  been  entirely  inadequate  to 

1  eronomical  and  advantageous  prosecution  of  the  work  of  improve- 

ent.    The  most  satisfactory  results  can  not  be  obtained  with  expend!- 

ues  the  next  fiscal  year  of  less  than  $1,000,000. 

Money  statement* 

ily  1, 1^92,  balance  unexpended $2,123.09 

uio u ot  appropriated  by  act  approved  July  13, 1892 170, 000. 00 

172, 123. 09 
tine  30, 1S93,  amount  expended  during  fiscal  year 171, 367. 22 

iilv  1, 1893,  balance  unexpended 755.27 

uly  1, 1893,  outstanding  liabilities 170.19 

uly  1, 1893,  balance  available 585.08 

Amount  (estimated)  required  for  completion  of  existing  project 1, 817, 500. 00 

Amonnt  that  can  be  profitably  expended  in  fiscal  year  ending  June 

30,1895 *: 1,000,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867,  and  of  sundry  civil  act  of  March  3, 1893. 


bstract  of  proponaU  for ^eoimtrHcHng  jetty  at  entrance  to  Cumberland  Sound,  Georgia, 
opened  on  ^September  10,  1S92,  by  Capt.  O,  M,  Carter,  Corps  of  Engineere. 


Name  and  address  of  bidder.  per       «onepcr       ^^^ 


\ 

1  Cbi r1«a  C.  Ely.  Savannah,  Ga 

2  WiUiam  H.  Walsh,  Femandina,  Fla. 
8     £dvard  H.  Gaynor,  Boston,  Kass.*  . 

I 


Mat- 
trehftett 

per 

square 

yard. 

Riprap 

stone  per 

cubic 

yard. 

$1.32 
1.26 
LOS 

$3.78 
3.72 
8.59 

$211,440.00 
204. 060. 00 
181, 520. 00 


*  Bid  recommended  for  acceptance,  he  boin;;  the  lowest  responsible  bidder  for  the  best  and  most 
ij  table  materials  and  service. 

Amonnt  available,  $170,000. 
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Foreign  port*. 

ToUl. 

Ywr 

r»refgn  ve«,l,. 

No. 

Ton.. 

Crew. 

No.      T™. 

Creiir. 

No.      Too,. 

Crew, 

No. 

Tom. 

«-■ 

4  195 

«     10  179 

350 

12       7  «T 

13S 

18B3. 

IMMl 

m 

I 

^'sS 

in 

<,»-.>« 

iSi 

'm,' 

IM 

lll.SW 

( 

2.112 

a 

l« 

^ 

a*« 

luaa. 

""■**^ 

w 

...... 

m 

"l"-" 

2M.M1 

" 

mo2g    4 

w* 

m 

aag 

,. 

r. 

1»4  «l     :       » 

Ml 

m«n6     3 

inn 

ri 

370 

15,  MS 

321 

2TS 

175  940 

:  ^ 

isilojs     . 

240 

48 

.sss 

16,  2S8 

i^ 

-    ^ 

iw-jK    .; 

W1.2 

■  ^ 

■" 

114 

*** 

3i.,.li;      J 

To« 

Tilne  of 

cporta. 

V«lne  of  ImporU. 

ToUlcom- 

Doli.-- 

Foreign. 

ComtwiM. 

ForeiKn. 

CoMtwlM. 

(209,791 
310:22S 

24fl.ooa 

275,470 
257.780 
242. 100 
202.400 

214;  726 
101,505 

22B.«en 

ill 

•1,110,079 
1, 170, 240 

Oil!  3*8 
687,092 

2!  57:1!  010 
1. 164,  <«2 
2.131,541 

III 

•14,304 

S:S 

ii'to' 

♦5!  702 
11.228 

4;i«0 

I9,80« 

i!;«6!54o 

7,Sa«,5»l 
2,  282.  7,-.S 

11502:544 
1,  025,  INN) 

■«io;oou 

0,500,000 

f2.0».7« 

IBM 

2.5n,30s 
2,201.40s 

siooiljoi 

4,  MO  1X5 
5.750,«Sa 
3,  MS.  ISO 

t.  434,  5S7 

JB    ..■■ 

Ml 

m 

* 
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rrivaU  and  clearancea  o/vessehj  and  conxmerct,  at  St  Marys,  G a., from  Januai'y  1, 1879a 

to  December  SI,  1892, 

ABBIYED. 


(_ 

rVkflsfwia*. 

Foreign  ports. 

m-A-i 

reai: 

American  veHsels. 

Foreign  vessels. 

xovai. 

No. 

Tods. 

Crew. 

No. 

6 

2 

6 

•     1 

3 

1 
1 
1 
1 
1 

» 
6 

1 
9 

Tons. 

Crew. 

No. 

Tons. 

6,155 
6, 400 
11,282 
5, 723 
2,112 
2,334 
2.028 
2,086 
4,2S6 
1, 3a> 
5,571 
2, 856 
747 
3,177 

Crew. 

No. 

Tons. 

• 

Crow. 

79 63 

^ 30 

SI 22 

t<l\\\V.\       S 

-14 '      32 

<■» 40 

-n ;       20 

.•57 '       37 

^ 65 

M9 00 

!K> 89 

^1 44 

W2 68 

16,773 

8,982 

7,641 

10,504 

9.596 

11,294 

13.042 

7,882 

13. 247 

20,807 

24.000 

16.328 

18,578 

29,417 

378 
204 
156 
196 
132 
224 
280 
140 
222 
440 
MO 
300 
322 
540 

2.303 
604 

2,401 
371 

1,207 
530 
396 
321 
405 
433 

3,575 

2,  o:.8 

3:{U 
3,283 

64 

17 

64 

7 

24 

9 

8 

7 

9 

8 

70 

45 

8 

68 

14 

16 

25 

16 

6 

6 

6 

6 

8 

3 

14 

7 

2 

6 
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290 

146 

44 

57 

52 

50 
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32 
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68 

20 

.  64 

78 
48 
53 
44 

35 
39 
46 
27 
46 
36 
83 
52 
47 
83 

24,231 
16,086 
21.324 
16,508 
12, 012 
14,065 
15,406 
10, 288 
17, 938 
22. 605 
33, 146 
21, 242 
10,655 
35,877 

475 
404 
600 
347 
250 
290 
340 
203 
321 
489 
743 
413 
350 
C72 

CLEARED. 


rr» 

53     16,773 

878 

10 

8,577 

83 

14 

6,155 

143 

77 

25,505 

604 

--> 

30       8.082 

202 

3 

1.160 

27 

12 

4,979 

132 

45 

15,111 

861 

'^*    -••••• 

22       7,641 

156 

7 

3,362 

68 

29 

12.463 

323 

68     2\  336 

547 

..•J 

38     10.504 

196 

4 

1,567 

82 

18 

6,701 

175 

50  '  18.862 

403 

1-i.l 

aO  .    9.59« 
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3 

1,207 

24 

6 

2.1)2 

46 

35  '  12.915 

252 

IKI 

32     11,294 

224 

2 

1,097 

19 

6 

2,2:u 

57 

40     14,625 
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«-*».*».  ..... 

40     13,042 
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.    8 

1,196 

25 

4 
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42 

47 
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847 

o*»j 

20       7.882 

140 

6 

2,312 

40 

5 

1,646 

45 

30 

11,840 
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i.'^7 

1 
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0 

8 

4,286 

00 

8 

4,286 

90 

*.*»< 

56  ,  21.330 
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5 

2,086 

41 

6 

1,587 

46 

66 

26,273 
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*S5# 

60 

24,000 

540 

9 

3,575 

70 

14 

5,571 

133 

83     33, 146 

743 

^ifO 

3 
6 

877 
2,265 

21 

38 

7 
2 

1,856 

818 

68 
18 

10       3,733 
7       3.083 

89 

•ill 

1 

1 

1 

66 

»r2 

68 

29,417 

640 

7 

3,089 

57 

0 

3,177 

64 

81     35,683 

661 

COMERCB. 


Tear. 


Value  of 
exports. 


(<79 

Ml 

M4 


$82,491 
70,411 

149.333 
47.216 
26.002 
22.517 
27,127 


1886 
1887 
1888 
1889 
18^H) 
1K91 
1892 


Value  of 
exports. 


$36,690 
428,500 
212,045 
343,406 
87,867 
32,300 
353,620 


Capt.  O.  M.  Carter, 

Cinrp9  of  Engineers,  U.  8.  A, 


Wm.  a.  White, 

Collector, 


ZEPOBTS  ON  CONDITION  OP  CHANNEL  BETWEEN  CUMBERLAND 
ISLAND,  GEOBOIA,  AND  FEBNANDINA,  FLA.,  CALLED  FOB  BY  SEN- 
ATB  BESOLUTION  OF  DECEMBEB  12,  1892. 


[Printed  in  Senate  Ex.  Doc.  No.  19,  Fiftj-second  Congress,  second  8«M8ion.] 

Wab  Depabtment, 
Washinffioiiy  January  5, 1893, 

Sib:  By  resolntion  of  the  Senate,  dated  December  12, 1892.  the  Sec- 
retary of  War  is  ^'  directed  to  furnish  to  the  Senate  any  intormation 
in  possession  of  the  Chief  of  Engineers  as  to  the  condition  of  the  pres- 
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ent  ship  channel  between  Cumberland  Island,  Georgia,  and  Fern: 
dina,  Fla.,  and  the  injury  to  it  from  the  construction  of  the  north  jv 
and  its  present  unfinished  condition,  and  as  to  the  danger  of  the  clos 
of  the  channel  on  account  of  the  obstruction  created  by  this  work  u. 
the  necessity  for  an  immediate  appropriation  to  prevent  the  closing 
the  channel." 

In  response  to  that  resolution  I  have  the  honor  to  transmit  here^\ 
a  letter  from  the  Chief  of  Engineers,  dated  De<5ember  27, 1892,  subr. 
ting  a  copy  of  a  report,  dated  December  22,  1892,  with  two  maps,* 
the  subject,  from  Capt.  O.  M.  Carter,  Corps  of  Engineers,  the  oflicer 
charge  of  the  improvement,  which  report  the  Chief  of  Engineers  remn 
contains  the  latest  information  in  his  office  respecting  the  locality  m 
tioned. 

Very  respectfully, 

S.  B.  Elkins, 
Secretary  of  TTar 

The  President  of  the  United  States  Senate. 


LETTER  OF  THE  OHIEF  OF  ENGINEERS. 

Office  of  the  Chief  of  Engineers, 

United  States  Abmt, 
Wa^liington^  D.  C,  December  27y  180: 

Bra :  I  have  the  honor  to  acknowledge  the  reference  to  this  office 
report  of  resolution  dated  December  12, 1892,  of  the  Senate  of  the  Uiii 
States,  by  which  the  Secretary  of  War  is  "  directed  to  furnish  to :. 
Senate  any  information  in  possession  of  the  Chief  of  Engineers  a^ 
the  condition  of  the  present  ship  channel  between  Cumberland  Isla: 
Georgia,  and  Fernandina,  Fla.,  and  the  injury  to  it  from  the  const i 
tion  of  the  north  jetty  and  its  present  unfinii?hed  condition,  and  a> 
the  danger  of  the  closing  of  the  channel  on  account  of  the  obstruct: 
created  by  this  work  and  the  necessity  tor  an  immediate  appropriai 
to  prevent  the  closing  of  the  channel.'^ 

In  returning  the  resolution  of  the  Senate,  I  have  to  submit  the  i 
companyiug  copy  of  report,  with  two  maps,  of  the  22d  instant,  on  -. 
subject,  by  Capt.  O.  M.  Carter,  Corps  of  Engineers,  the  officer  in  char. 
of  the  improvement,  which  contains  the  latest  information  in  thi^  oil 
respecting  the  locality  mentioned. 

Very  respectfully,  your  obedient  servant, 

Thos.  Lincoln  Casbt, 
Brig.  Oen.j  Chief  of  Engineers 

Hon.  S.  B.  Elkins, 
Secretary  of  War. 


report  of  capt.  o.  m.  carter,  corps  of  enginbbbs. 

United  States  Engineer  Office, 

Savannah^  6a.,  December  22,  IS'J^^ 

General:  I  have  the  honor  to  submit  herewith  a  report  on  the  c*"?' 
dition  of  the  ship  channel  between  Cumberland  Island,  Geor^  ^' 
Fernandina,  Fla.,  as  required  by  Senate  resolution  of  December  !• 

*  Omitted  in  priiitmg. 
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1892,  and  instractions  from  the  Gbief  of  En^eers  of  Deoember  13. 

There  are  submitted  with  this  report  a  map  of  the  entrance  to  Gnm- 
berland  Sound,  Oeorijria  and  Florida,  showing  characteristic  soundings 
and  curves  of  equal  depth  on  the  bar  and  acyacent  shoals,  as  developed 
by  an  examination  made  during  the  month  of  November  last,  and  a 
sheet  of  comparative  charts  reduced  from  the  survey  of  1889,  and  fl-om 
examinations  made  in  November,  1891,  May,  1892,  and  November,  1892. 
The  former  shows  the  conditions  now  existing;  the  latter  shows  the 
changes  that  have  taken  place  since  the  year  1890,  through  which  the 
present  conditions  have  been  reached. 

On  the  chart  for  1889  there  is  found  a  deep  channel  of  ample  width 
along  the  northern  side  of  the  south  jetty.  The  12'foot  curve  is  fhlly 
IMK)  feet  from  the  jetty  at  its  nearest  point  Farther  out  it  recedes  from 
the  line  of  the  jetty  and  is  widely  separated  from  the  southern  12-foot 
curve,  which  reaches  northward  beyond  the  prolongation  of  the  jetty 
axis.  The  inner  18-foot  curve  extends  to  within  800  feet  of  the  end  of 
the  finished  foundation  course,  with  only  a  slight  break  in  its  conti- 
nuity; and  the  15-foot  curve  extends  without  a  break  beyond  the  end 
of  the  south  jetty.  Fifteen  and  18  foot  areas  are  again  found  farther 
seaward.  The  ISfoot  area  appeared  south  of  the  jetty  only  as  a  nar- 
row sirip  close  to  the  jetty  and  less  that  100  feet  in  width. 

A  partial  examination  made  in  June,  1890  (not  shown  on  this  sheet), 
showed  that  the  northern  12  foot  curve  had  approached  to  within  400 
or  500  feet  of  the  south  jetty,  but  the  general  line  and  depth  of  the 
channel  were  stiU  maintained. 

The  examination  of  November,  1891  (Comparative  Chart  No.  2),  shows 
that  great  and  very  undesirable  changes  have  taken  place.  The  north 
shoals  have  continued  their  southerly  advance,  and  at  the  end  of  the 
south  jetty  the  12-foot  curve  is  only  200  feet  distant.  The  15-foot  curve 
has  replaced  the  18-foot  curve  of  1889,  and  the  18-foot  area  is  greatly 
reduced.  But  the  worst  feature  of  these  changes  is  found  in  the  ex- 
tension of  the  northern  12-foot  shoal  across  the  channel  beyond  the 
jetty  and  its  union  with  the  shoals  south  of  the  jetty,  and  also  in  the 
deepening  that  has  taken  place  along  the  southern  side  of  the  jetty. 
The  18-foot  area  south  of  the  jetty  has  attained  a  width  of  about  700 
feet,  and  the  15-foot  area  has  been  pushed  far  beyond  the  end  of  the 
jetty.  The  channel  stiU  lies  north  of  the  jetty,  but  makes  a  sharp  and 
difficult  curve  in  crossing  the  12-foot  shoal. 

The  examination  of  May,  1892  (Chart  No.  3),  presents  fhrther  unfavor- 
able conditions.  There  have  been  no  marked  changes  north  of  the  outer 
end  of  the  south  jetty ;  but  on  the  southern  side  of  the  jetty  the  scour 
has  continued,  breaking  through  the  12-foot  shoal  and  pushing  the 
inner  15-foot  curve  out  to  a  point  only  400  or  500  feet  from  the  15-foot 
curve  on  the  outer  slope  of  the  biur.  The  channel  line  is  now  south  of 
the  outer  end  of  the  south  jetty,  and  runs  due  east  and  west. 

The  examination  made  last  month,  November,  1892  (Chart  No.  4), 
«<hows  little  or  no  change  in  the  channel  line  since  last  May.  The  12- 
foot  curves  both  north  and  south  of  the  south  jetty  remain  practically 
the  same.  The  15-foot  area  south  of  the  jetty  has  contracted  to  a  slight 
degree.  Additional  shoaling  has,  however,  occurred  in  the  old  channel 
north  of  the  jetty.  Fifteen-foot  areas  are  found  in  November  where 
18-foot  areas  existed  in  May. 

There  is  still  a  practicable  channel  along  the  nofthem  side  of  the 
south  jetty,  but  it  turns  to  the  south  at  the  present  end  of  the  jetty, 
crossing  the  line  of  the  proposed  extension.    Jf  we  imagine  this  jetty 
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completed  without  any  change  in  existing  depths,  there  would  be  oah* 
11.7  feet  of  water  at  the  shoalest  point  of  the  resulting  channel.  la 
the  channel  now  used  the  shoalest  water  is  found  just  before  reachi; 
the  outer  slope  of  the  bar.  The  minimum  channel  depth  is  12.6  f«i 
The  outer  slope  of  the  bar  is  very  steep,  the  distance  between  thel^ 
and  24  foot  curves  being  only  from  200  to  300  feet. 

There  remain  to  be  noted  the  increase  and  the  seaward  movementft' 
those  areas  of  the  north  shoals  that  rise  above  the  level  of  mean  If^ 
water  and  the  seaward  advance  of  the  outward  slope  of  the  bar.  Th 
outer  15-foot  curve  has  been  pushed  out  about  350  feet  since  the  }  «r 
1889. 

From  the  report  of  the  Board  of  Engineers  on  the  improvement  f 
Cumberland  Sound,  Georgia  and  Florida,  dated  New  York  City,  Mart 
11, 1891,  there  may  be  quoted  as  bearing  on  this  subject  the  follow^ 
.words: 

The  present  condition  of  this  improvement  can  not  be  regarded  as  satisfac ttr. 
especially  in  -view  of  the  fact  that  the  funds  now  available,  or  likely  soon  to  bee** 
available,  are  insufficient  to  execnte  the  work  required  by  the  existing  conditional* 
be  done  with  great  promptitude.  This  is  apparent  from  the  following  statemcs: 
The  north  jet^y  in  no  degree  cheeks  the  natural  encroachment  of  the  sand  advsv- 
ing  £rom  north  to  south  upon  the  channel  across  the  bar.  This  movement,  as  sbm 
above,  has  continued  since  1879  and,  although  perhaps  checked  a  little  by  thcf- 
complete  south  .letty,  now  threatens  to  shoal  up  the  narrow  passage  still  remnii^i^ 
north  of  it  and  thus  to  compel  the  whole  flow  to  cross  the  Jetty.  The  survey  of  J  ^' 
1890,  showed  that  the  width  between  the  jetty  and  the  northerly  12-foot  curve  \ji 
been  reduced  from  900  feet  in  1889  to  about  400  feet. 

The  pro]K>sed  locus  of  the  deep-water  entrance  is  thus  choked  up  by  an  imnn*^ 
mass  of  sand,  which  already  throws  a  strong  current  over  the  outer  extremity  ot  tt^ 
south  jetty,  or  rather  over  the  single  fonndation  course  which  represents  a  jett}  a 
this  vicinity.  Moreover,  an  extensive  southerly  pocket  exists  in  the  southerly  !.- 
foot  contour,  which  crosnes  the  line  of  the  jetty  still  further  shoreward,  and  us 
may  assist  the  navigable  bar  channel  to  desert  the  desired  route  entirely. 

And  further  from  the  same  report: 

The  general  order  of  work  under  future  appropriations  should  be  the  followr:. 
considerable  discretion  bein^  left  to  the  engineer  in  charge,  to  meet  new  condit  » 
as  they  arise:  The  construction  of  the  north  jetty  should  be  first  undertaken,  il 
it  should  be  raised  to  a  height  sufficient  to  effectually  stop  the  sand  moveni--:r 
southward;  then  the  south  jetty  should  be  raised  and  extended  as  may  be  foi.*i 
necessary  to  obtain  the  desired  depth  over  the  bar. 

The  dangers  foreseen  and  pointed  out  in  the  words  above  quoted  ^ 
now  realized.  The  12-foot  curve  has  continued  to  encroach  on  the  deo 
but  narrow  channel  that  follows  the  northern  side  of  the  south  jetn, 
and  has  thrown  to  the  eastward  beyond  the  present  end  of  the  soiiu 
jefty  a  spur  that  touches  the  proposed  location  of  the  end  of  this  j<^tr 
and  extends  about  1,000  feet  beyond  that  point.  In  November  of  h> 
year  this  12-foot  curve  was  continuous  across  the  bar  and  joined  tli»* 
from  the  south.  Shortly  afterward  this  curve  was  broken  throuca 
south  of  the  prolongation  of  the  south  jetty,  thus  causing  "  the  navii'^- 
ble  bar  channel  to  desert  the  desired  route  entirely."  The  presei. 
channel  crosses  the  line  of  the  south  jetty  about  2,400  feet  inside  of  rb* 
seaward  end  of  the  finished  foundation  course  and  passes  600  or  '*** 
feet  south  of  the  end  of  the  proi)Osed  jetty.  Furthermore,  the  stabilit; 
of  the  existing  portion  of  the  south  jetty  is  threatened  by  the  stroK^ 
tidal  currents  thrown  across  it  by  the  advancing  shoals.  An  under 
mining  action  can  not  fail  to  attend  the  overflow  of  these  cross  current- 
and  unless  the  filling  up  of  the  outlet  between  the  jetties  be  chec»ke«i 
the  destruction  of  a  portion  of  the  south  jetty  is  to  be  apprehende<i. 

All  of  the  funds  that  have  become  available  since  the  year  1890  hav< 
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\\yeen  applied  to  the  work  of  extending  the  foundation  course  of  the 
iH»rth  jetty,  and  this  has  reached  a  point  14,930  feet  from  the  initial 
lM>int,  measured  along  the  axis  of  the  jetty.    This  work  is  now  pro- 
irressing  as  rapidly  as  its  difficult  location  and  extreme  exposure  will 
,l>ennit.    A  single  course  of  mattresses  and  stone  will,  however,  only  to 
bai  slif^ht  degree  check  the  southerly  drift  of  the  sand;  and  the  Ainds 
piow  available  will  not  permit  such  an  extension,  even  of  the  founda- 
tion  course,  as  will  carry  it  across  the  shoals  of  drifting  sand. 
\     The  shoals  that  now  block  the  entrance  could  scarcely  be  maintained 
ill  their  original  dimensions,  much  less  could  they  be  advanced,  in  the 
ace  of  the  strong  ebb  currents  sweeping  their  steep  southern  slopes, 
kvere  it  not  that  a  constant  and  vast  supply  of  material  is  brought  to 
iH^m  from  the  north,  enough  not  only  to  load  the  currents  to  their  full 
t'ransi)orting  capacity,  but  in  addition  to  leave  a  surplus  on  the  slope  of 
[the  shoals  and  thus  increase  their  extent.    If  this  supply  were  cut  off 
he  currents  would  have  an  opportunity  lo  perform  their  legitimate 
rurk  of  erosion,  instead  of  being  taxed  to  their  utmost  in  transporting 
xtraiieous  material.    The  southerly  drift  of  the  sand  can  only  be 
hecked  by  extending  and  raising  the  north  jetty,  and  that  this  should 
o  done  with  great  promptitude  is  apparent  from  a  study  of  the  dan- 
gerous conditions  that  now  exist  and  that  threaten  to  increase  in  gravity. 
The  raising  of  the  south  jetty  would  no  doubt  force  the  maintenance 
>f  a  deep  but  exceedingly  narrow  channel  close  along  its  northern  face, 
>iit  the  excessive  local  scour  generated  would  probably  undermine  the 
otty  and  destroy  the  work  if  it  should  be  attempted  before  the  south- 
rly  advance  of  the  shoals  is  cheeked,  and  the  constant  supply  of  sand 
1  rifting  into  the  channel  would  be  forced  seaward  and  cause  shoaling 
>eyond  the  end  of  the  jetcy.    Moreover,  as  the  south  jetty  is  located  in 
leep  water,  the  great  cost  and  time  requisite  for  raising  it  to  an  effect- 
ve  height  would  prevent  the  immediate  remedy  by  tlus  means  of  the 
xisting  unfavorable  conditions. 

The  only  effective  remedy  that  can  be  applied  is  the  extending  and 
aiding  of  the  north  jetty,  thereby  striking  at  the  source  of  the  diffi- 
:ulty  and  preventing  the  further  encroachment  of  the  shoals  upon  the 
larrow  channel  still  remaining  between  them  and  the  south  jetty.  The 
^act  can  not  be  disguised  that  should  this  movement  be  allowed  to  con- 
june,  there  is  a  serious  danger  of  the  filling  up  of  the  channel  to  such 
II  extent  as  to  cause  disastrous  results  to  the  shipping  of  the  port  of 
emandina,  already  embarrassed  Dy  the  deterioration  of  the  channel. 
Fernandina  is  the  deep-water  x>ort  of  the  Atlantic  coast  of  Florida. 
t  is  the  principal  shipping  point  for  the  Florida  phosphate  rocks* to 
oreign  ports  in  deep  draft  steamers,  as  well  as  for  fruits  and  vege- 
ables  to  northern  ports.  It  is  also  the  terminus  of  the  Mallory  line  of 
t4'ani8hips  to  New  York  and  of  the  Florida  Central  and  Peninsular 
iailroad,  which  reaches,  with  its  connections,  all  parts  of  Florida. 

Great  and  important  interests  are  therefore  involved  in  the  main- 
en  anoe  of  the  bar  channel,  and  it  is  imperative  that  the  work  on  the 
lorth  jetty  should  be  pushed  on  until  a  height  is  reached  sufficient  to 
L'heck  the  southerly  drift  of  the  sands  and  the  consequent  filling  up  of 
:he  channel.  Should  the  work  be  stopped  when  the  limited  funds  now 
>ft  vailable  are  exhausted,  the  advance  of  the  shoals  will  continue,  possi- 
bly to  the  extent  of  blocking  this  entrance  entirely  to  deep-draft  ves- 
sel »• 

A  sum  of  at  least  $250,000  is  imperatively  necessary  for  such  an  ex- 
lension  and  raising  of  the  north  jetty  as  will  prevent  the  further  shoal- 
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tng  of  the  channel,  and  an  immediate  appropriation  of  at  least  ftat 
amount  is  urgently  requested. 

Very  respectfully,  your  obedient  seruant, 

O.  M.  Carter, 
Captaii^  Corps  of  Engineer 

Brig.  Gen.  Thomas  L.  Gaset, 

Chief  of  I!ng%neer8j  U.  8.  A. 


N    12. 

improvement  OF  INSIDE  WATER  ROUTE  BETWEEN  SAVANNAH,  «.. 

AND  FERNANDINA,  FLA. 

The  location  of  this  route  is  shown  by  a  dotted  line  on  Goast  Suif^y 
charts  Nos.  156  and  157,  and  a  detailed  description  of  it  is  given  in*  j 
report  of  a  survey  dated  ^November  25, 1891,  which  is  printed  as  pv% 
of  Appendix  !N^  12,  Annual  Eeport  of  the  Ghief  of  Engineers  for  Vti, 
pp.  1311  to  1326. 

The  distance  from  Savannah  to  Fernandina  by  the  inside  route  p^i 
described  is  about  160  miles. 

Touching  at  Darien  en  route  increases  the  distance  by  about  20  mks, 
and  at  Brunswick  by  about  12  miles. 

ORiaiNAL  CONDITION. 

The  route  leaves  the  Savannah  Biver  by  St.  Augustine  Greek  nd 
following  Wilmington  Biver  reaches  Bomerly  Marsh,  through  wlt^h 
two  routes  exist — the  old  one  through  Bomerly  Marsh  Creek,  wj 
crooked  and  narrow  and  almost  impracticable  at  low  water,  and  tie 
new  route  through  Dead  Mans  Hammock  Greek  and  the  dredged  eiit 
connecting  the  same  with  Wassaw  Greek,  through  the  latter  and  Oda^- 
sell  Biver  to  Adams  Greek,  where  it  joins  the  first  route.    From  B«n- 
erly  Marsh  the  route  traverses  the  following  streams  or  x>ortions  <)t 
them,  viz,  Adams  Greek,  Vernon  Biver,  Ogeechee  Biver,  Florida  h^)- 
sage,  and  Bear  Biver;  then  crosses  St.  Gatherines  Sound  and  folk^H 
!North  Newport  Biver  (or  Walburg  Greek),  Johnsons  Greek,  and  Soft  h 
Newport  Biver  into  Sapelo  Sound.    In  all  parts  of  the  route  justde- 
Qpribed,  south  of  Bomerly  Marsh,  the  depths  exceed  7  feet  at  meanl»w 
water,  ranging  generally  from  10  to  20  feet  and  often  exceeding  die 
latter  depth. 

On  leaving  Sapelo  Sound  the  most  serious  obstruction  of  the  eiili 
route  is  found  in  the  long  stretch  of  shallow  water  in  Mud  Biver.  h 
a  distance  of  more  than  3.5  miles  the  depth  is  less  than  7  feet,  fi 
mean  depth  is  5.8  feet,  and  the  least  depth  4.8  feet,  all  referred  to 
low  water.  From  Mud  Biver  the  channel  follows  New  Teakettle  Gree^ 
crosses  Doboy  Sound,  and  enters  North  Biver,  thence  through  a  poi 
tion  of  Bockdedundy  Biver,  reaches  Little  Mud  Biver,  in  whi<^  ^u 
is  a  shoal  of  small  extent  carrying  slightly  less  than  7  feet  at  meanloi 
water.  Grossing  Altamaha  Sound  the  channel  continues  through  Ba  j 
termilk  Sound  and  Frederica  Greek  into  St.  Simon  Sound.  About 
mile  north  of  Frederica  Landing  the  channel  is  narrow  and  is  partial  ^ 
obstructed  by  oyster  beds. 

IBnteriBg  Jekyl  Greek  from  St,  Simon  Sound  two  shoals  are  encoai 
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eredf  one  just  oat8ide  the  entrance  and  the  other  inside,  at  the  point 
V  here  the  creek  widens.  The  least  mean  low-water  depths  on  those 
lH»als  are  4.8  feet  on  the  former  and  5.3  feet  on  the  latter,  llie  route 
Tt>s6«8  St.  Andrew  Sound  by  a  detour  seaward  around  the  middle 
rroandy  and  thence  by  way  of  Cumberland  Kiver  and  Cumberland 
k>iind  reaches  Fernandina,  Fla. 

From  Jekyl  Creek  southward  the  depths  are  ample,  exceeding  in 
uost  places  10  feet  at  mean  low  water,  and  navigation  is  easy,  except 
kt  one  point  known  as  <<  The  Dividings,"  at  the  mouth  of  Crooked  River. 
^t  that  point  a  sharp  turn  of  more  than  100  degrees  is  made  by  the 
thannel  in  passing  Horseshoe  Shoal.  The  least  channel  depth  is,  how- 
ever, fully  7  feet  at  mean  low  water,  and  greater  depths  are  found  on 
uther  aide  of  the  shoal.  Were  the  channel  properly  marked  by  ranges 
tnd  buoys  no  difficulty  in  navigating  it  should  be  experienced. 

PLAN  OP  IMPROVEMENT. 

The  existing  project  of  improvement,  adopted  in  1892,  provides  for 
lie  establishment  of  a  channel  of  7  feet  deep  at  mean  low  water  between 
avannahy  6a.,  and  Femandina,  Fla.  This  is  to  be  accomplished  by 
[he  improvement  of  Bomerly  Marsh,  Mud  Biver,  Little  Mud  Biver,  and 
M'^kyl  Creek,  by  means  of  dredging  and  the  construction  of  closure 
lauis  and  training  walls  of  brush  mattresses  loaded  with  riprap  stone. 
yhe  estimated  cost  of  the  improvement  is  $105,000,  provided  that  the 
entire  sum  is  made  at  once  avaUable. 

SUMMARY  OP  OPERATIONS  PRIOR  TO  JULY  1,  1892. 

No  appropriation  had  ever  been  made  for  this  work  prior  to  the  above 

[ate,  but  work  has  been  done  under  the  appropriations  for  the  improve* 
,  lent  of  Jekyl  Creek  and  its  mouth.  In  this  respect,  I  refer  to  the 
eport  upon  Jekyl  Creek. 

OPXSATIONS  DURINO  THE  FISCAL  YEAR  ENDINO  JUNE  30,  1893. 

The  first  sum  ever  appropriated  for  this  work  was  one  of  $15,000 
nade  July  13, 1892.  Work  during  the  fiscal  year  was  entirely  confined 
o  «Jekyl  Creek  under  a  contract  awarded  March  1  to  the  Atlantic  Con- 
xacting  Company.    There  were  put  iAto  the  training  waU  17,170.97 

Ci|uare  yards  of  brush  mattresses  and  1,252.51  cubic  yards  of  riprap 
tone. 

CONDITION  OF  WORK  JUNE  30,  1893. 

The  training  wall  at  the  mouth  of  Jekyl  Creek  is  in  good  condition 
ind  the  channel  over  the  bar  alongside  of  it  h^  a  least  mean  low* water 
iepth  of  5i  feet 

COMMERCE  AND  NAVIGATION. 

The  inside  route  is  of  great  value  to  the  coasting  trade  between 
Savannah  and  Femandina  and  the  intermediate  points.  A  regular 
ine  of  steamers  plies  the  entire  route,  making  semi- weekly  trips.  An- 
>tber  line  is  established  between  Savannah  and  Darien,  making  three 
trips  per  week.  A  small  steamer  makes  daily  round  trips  ^tween 
Branswick  and  Darien,  and  on  the  Cumberland  route  a  daily  round- 
trip  schedule  is  maintained  between  Brunswick  and  Femandina,  con- 
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Electing  at  Brunswick  with  the  Brunswick  and  Western  and  the  Ki< 
Tennessee,  Virginia  and  Georgia  railways.  The  above-named  steaintf^ 
carry  passengers  as  well  as  freight.  There  are  also  a  number  of  siiiill 
freight  steamers  making  irregular  but  frequent  trips  between  tlleO;Jle^ 
chee.Altamaha,  and  Satilla  rivers  and  the  poits  of  Savannah,  Dario, 
and  Brunswick.  Other  small  steamers  are  engaged  in  the  oyster  ;iii 
fishing  business,  and  ply  between  the  numerous  oyster  beds  and  A^hk 
ground  along  the  inside  route  and  the  several  coast  cities.  A  lav 
fleet  of  sloops  and  schooners  of  from  25  to  50  tons  burden  bring  m 
ters,  fish,  rice,  and  shells  from  points  along  the  inside  route  to  ^ 
cities,  and  a  number  of  barges  towed  by  tugboats  are  used  in  tra» 
porting  the  products  of  the  sea  and  of  the  coast  plantations  to  the  t*^ 
markets.  Large  vessels  are  often  towed  from  port  to  XH>rt  witluc 
cargo  or  ballast  by  the  inside  route  to  another  port  to  complete  tlie; 
cargoes,  thus  avoiding  rough  weather  at  sea.  About  25,000,000 foot-* 
lumber  are  annually  raited  and  towed  from  the  mouth  of  the  Altam^^ 
Biver  to  Sapelo  Sound  and  St.  Simon  Sound  for  shipment  in  deep-dii 
vessels  to  foreign  ports. 

It  is  difficult  to  estimate  the  actual  amount  and  value  of  the  cca^ 
merce  dependent  upon  the  inside  route,  owing  to  its  varied  charaitf 
and  to  the  fact  that  much  miscellaneous  freight  is  carried  by  the  pa^ 
age,  its  weight  and  value  not  being  known.  The  steamers  of  the  iS 
Island  and  the  Cumberland  routes  and  the  other  regular  lines  draw  if( 
over  6  feet  of  water.  The  tugboats  engaged  in  rafting  lumber  and  i 
towing  vessels,  barges,  and  lighters  draw  from  7  to  10,5  feet,  and  vessel 
under  tow  often  have  the  maximum  draft  that  can  be  carried  throup 
the  portion  of  the  route  they  traverse. 

The  freights  carried  outward  from  the  cities  along  the  inside  ronfr 
are  mainly  general  merchandise,  commercial  fertilizers  and  guano,  ml 
and  camp  supplies.  The  freight  collected  along  the  route  and  brou^'lr 
to  the  cities  consists  of  cotton,  rice,  naval  stores,  vegetables,  fruit,  ot*- 
ters,  fish,  and  shells. 

Commercial  statistics  were  collected  with  reference  to  the  points  i: 
which  work  of  improvement  would  be  necessary,  and  an  estimate,  ba^i 
on  the  most  reliable  sources  of  information  available,  is  given  in  tk 
following  table: 


Through— 


Romerly  Marsh . . 

Mud  Kiver 

Little  Mud  River 

Jekyl  Creek 

TheDiyidings... 


Knniber 
of  trips. 


820 
1,460 

570 
2, 520 
1,080 


Tods  of 
freight. 


51,000 
00,800 
28,000 
45,000 
19,000 


Vftlne  of 
freight. 


$1,020,000 
970,000 
325,000 
966,000 
400,000 


of  ji-i* 


10* 
3.  ■■ 

4  '»• 

26."» 


The  above  table  does  not  iuclude  the  commerce  of  the  boats  of  los^ 
than  20  tons  burden  or  the  tonnage  of  the  towboat^  engaged  in  towing 
vessels  and  lighters.  Some  of  the  commerce  included  in  the  above 
table  passes  two  or  more  of  the  points  under  which  it  is  grouped,  sod 
is  therefore  counted  more  than  once.  Considering  the  route  as  a  whok 
the  total  traffic  during  the  year  ending  June  30, 1891,  was  approii* 
mately  as  follows: 

Nnmber  of  trips A,^"^ 

Tons  of  freight  carried Infi,  <"• 

Value  of  freight 2,7Kr.<"» 

Number  of  passengers 41,  U* 
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Tlie  above  statistics  were  collected  during  the  year  ISOO-'Ol,  and  tbey 
lis^ve  been  adopted  without  change  for  the  year  1891- 92,  they  being  be- 
lieved to  be  close  approximations  to  the  truth. 

The  improvement  of  the  shoals  which  now  obstruct  navigation  on 
tlie  inside  route  would  render  possible  a  mucA  better  passenger  and 
freight  service  than  is  now  maintained.  The  boats  of  the  regular  lines 
MToi^d  then  be  able  to  run  on  schedule  time,  and  not  be  compelled  to 
^wait  for  a  suitable  stage  of  tide  for  crossing  the  shoals.  The  boats  of 
t;lie  Oumberland  route  carry  the  United  States  mails  as  well  as  passen- 
^ers  and  freight,  and  are  so  run  as  to  connect  with  the  Florida  Central 
3%iid  Peninsular  Railway  at  Femandina  and  the  Brunswick  and  West- 
ern and  the  East  Tennessee,  Virginia  and  Georgia,  railways  at  Bruns- 
wick. 

MISCELLANEOUS. 

ThU  work  is  located  in  the  collection  districts  of  Savannah,  Brunswick,  and  St. 
3rf  srys,  Ga.,  and  Femandina,  Fla.  The  amount  of  duties  coHected  in  1892  was  $47,- 
t>H7«  $6,408.16,  nothing,  and  $3,604.22,  respectively.  The  nearest  light-houses  are 
t  iio^e  upon  the  Savannah  River,  near  the  beginning,  and  Amelia  Light,  at  the  end, 
of  thu  route,  with  Sapelo,  Wolf  Island  ranges,  St.  Simons,  and  Little  Cumberland 
Itichta  between.  Forts  Oglethorpe  and  Pulaska,  Ga.,  and  Clinch,  Fla.,  are  the 
nearest  forts. 

Since  the  existing  project  for  improving  this  route  was  adopted  one 
appropriation  of  $15,000  has  been  made,  although  three  appropriations, 
aggregating  920,000,  have  been  made  for  the  improvement  of  Jekyl 
Oreek,  one  part  of  tliis  route  needing  improvement. 

The  total  expenditures  under  the  present  project  up  to  June  30, 1893, 
including  all  outstanding  liabilities,  were  $14,937.69. 

It  is  proposed  to  expend  any  fdnds  which  may  become  available 
during  the  year  in  executing  works  of  improvement  outlined  in  my  re- 
port of  November  25, 1891. 

The  sum  of  $90,000  can  be  advantageously  and  economically  ex- 
l>ended  during  the  coming  year.  Unless  the  sum  asked  for  is  appro- 
priated at  once,  the  cost  of  the  work  will  be  greatly  increased. 

Money  statement. 

Amoont  appropriated  by  act  approved  July  13, 1892 $15, 000. 00 

Jnne  90, 1S93,  amount  expended  during  fiscal  year 346. 69 

July  1, 1S93,  balance  unexpended 14,653.31 

July  1,1893,  outstanding  liabilitiee 14,591.00 

July  1,1883,  balance  available 62.31 

r  Amount  (estimated)  required  for  completion  of  existing  project 90, 000. 00 

I  Amount  that  can  be  profitably  expendedln  fiscal  year  en  ding  J  une  30, 1895    90, 000. 00 
I  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
\    harbor  acta  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 


Ah»traei  of  propo9aUfor  improving  Jekyl  Creek ,  Georgia^  and  inside  water  route  "between 
Satannak,  Oa,,  and  Femandina,  Fla.,  opened  on  February  7, 1895,  by  CapU  O.  M» 
Carter,  Corps  of  Engineer; 


^«.  j                 Kame  uid  address  of  bidder. 

Mattresses  (9,000 
square  yards). 

0 

Riprap  stone  (3,000 
cubic  yards). 

Total. 

1     The  Atlantic  Contracting  Co.,  New  York,N.  Y., 
Jotan  P.  Gsvnor.  nrMlflent  * ^ . .,^  -- 

PriM. 

$0.99 

L25 

AmounL 
$8,910 
11,250 

PrUe. 

$3.50 

3.70 

Amount, 

$10,770 

11,100 

$19,680 

1    Colin  McK.  Gnnt  Charleston.  S.  C 

22,850 

*  Bid  recommended  for  acceptance,  they  being  the  lowest  lesponaible  bidders  for  tito  best  and  most 
Aoitable  materials  and  services. 

Amount  available,  $21,000. 
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BEMOyiNG  SUNKEN  VESSELS  OR  CRAFT  OBSTRUCTING  OR  ENDANGEI 

ING  NAVIGATION. 

WRECK  OF  THE  AUSTRIAN  BARK  UNDINE,  SAVANNAH  HARBOR. 

Ou  February  26, 1893,  the  Austrian  bark  Undine,  from  Port  Said  i 
ballast,  having  discharged  at  Quarantine  according  to  regulations,  yv* 
being  towed  up  the  river  during  a  fresh  northeasterly  wind.    Wheu  aboc 
a  mile  above  Upper  Quarantine  the  bai*k  took  a  heavy  list  to  port  ad 
went  over  on  her  beam  ends.    Immediate  efforts  at  righting  her  wen 
made,  but  proved  ineffectual,  and  the  water  soon  getting  over  her  hat4 
coamings  she  filled  and  sank  in  the  channel,  about  600  feet  below  Wi^ 
Dams  Nos.  28  and  35,  in  about  12  feet  of  water  at  mean  low  tide.    AftM 
several  fruitless  attempts  on  the  part  of  the  owners  to  raise  the  vessA 
the  task  was  given  up  and  the  rigging  and  other  detachable  parts  n 
moved.    She  was  then  sold  at  auction  and  was  purchased  by  Mr.  F.  I 
Jones,  of  Savannah,  who  made  an  attempt  to  raise  her,  but  not  sm 
ceeding  abandoned  her.    On  April  26,  sixty  days  after  the  sinking 
authority  to  remove  the  hull  was  requested,  the  wreck  proving  a  dauger 
ous  menace  to  shipping.    This  request  was  approved  by  the  Secretai; 
of  War  on  May  6,  and  an  allotment  of  $4,000  with  which  to  do  the  woii 
was  made.    Proposals  were  opened  on  June  17,  and  the  contract  w« 
awarded  to  Messrs.  Johnston  &  Townsend,  Somers  Point,  N.  J.,  tb 
lowest  bidders,  who  will  begin  the  work  of  removal  early  in  the  neH 
fiscal  year. 

The  dimensions  of  the  vessel  are:  length,  183.7  feet;  breadth,  35i 
feet;  depth,  19.6  feet.  She  is  a  composite  vessel  and  was  built  in  Eng- 
land in  186f .    When  sunk  she  was  empty. 

f 

Abstract  of  proposaU  for  removing  wreck  of  the  hark  Undine,  now  Ijfing  in  Sarannak  Bar^ 
hor,  Georgia,  opened  on  June  17, 1893,  by  Capt.  O,  M,  Carter,  Corpe  of  Bngimeen. 


1 


Ko. 


2 
8 

4 
6 

e 


Name  and  addrcM  of  bidder. 


Merriti  Wrecking  OrganiMtion,  Norfolk,  V» , 

Chapnum  Wrecking  and  Derrick  Co.,  New  York,  N.  Y 

B.  O^on  BailUe,  Philadelphia,  Pa 

Colin  MoK.  Grant,  Charleston,  S.  C 

Jaoobeon  &  Morris,  Savannah,  Ga 

Johnston  ft  Townsend,*  Somers  Point,  N.  J 


Amovnt. 


$12,000 

4,788 
8,000 
6.700 
4,800 
8,645 


WiU 


n:«sr' 


for  hoB  intsri, 


*Bld  reoommended  for  aooeptanoe,  they  being  the  lowest  responsible  bidders  for  tlM  besi  aad  noct 
suitable  materials  and  servioes. 

Amount  avAUable,  $4,000. 
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rUKLIMTNARY  EXAMINATION  OF  SAVANNAH  RIVER,  GEORGIA,  BETWEEN 
SPIRIT  ISLAND  AND  THE  POINT  WHERE  THE  CHARLESTON  AND  SAVAN- 
NAH RAILWAY  CROSSES  SAID  RIVER. 

(Printed  in  Honae  Sx.  Doo.  No.  60,  Fifty -aeoond  Congreas,  second  aewion.] 

Office  of  the  Ghief  of  Engineers, 

United  States  Army, 
Washingtanj  D.  ft,  December  5, 189J^. 

Sir  I  I  have  the  honor  to  submit  the  accompanying  copy  of  report, 
dated  November  14, 1892,  by  Capt.  O.  M.  Carter,  Corps  of  Engineers, 
ii|>on  preliminary  examination  of  *^  Savannah  Biver,  Qeorgia,  between 
Spirit  fadand  and  the  point  where  the  Charleston  and  Savannah  Bail- 
-wuy  crosses  said  river,"  made  to  comply  with  provisions  of  the  river 
And  harbor  act  approved  Jnly  13, 1892. 

This  section  of  the  Savannah  Biver  is  at  present  nnder  improvement 
"by  the  United  States.  Work  on  that  portion  of  the  river  from  Spirit 
Island  to  within  6  miles  of  the  Charleston  and  Savannah  Bailway  bridge 
is  carried  on  nnder  a  project  which  aims  at  securing  a  depth  of  26  feet 
l»t  mean  high  water  from  the  city  of  Savannah  to  the  sea,  while  the 
project  under  which  work  is  being  carried  on  for  the  improvement  of 
the  remaining  5  miles  to  the  said  railway  bridge  aims  at  securing  a 
viuvigable  steamboat  channel  5  feet  deep  at  ordinary  summer  low  water 
l>etween  the  cities  of  Augusta  and  Savannah.  Detailed  surveys  of  the 
BHvannah  Biver  were  made  in  1889  and  1890,  and  reports  thereon 
printed  in  the  Annual  Beport  of  the  Chief  of  Engineers  for  1890. 

Captain  Garter  reports  that  an  examination  made  during  November, 
1892,  shows  that  no  material  changes  in  the  volume  of  commerce  or  in 
the  physical  condition  of  the  river  have  taken  place  since  the  publica- 
tion of  the  reports  alluded  to.  In  his  opinion.  Savannah  Biver  from 
Hi>irit  Island  to  the  Charleston  and  Savannah  Bailway  bridge  is  worthy 
of  improvement  to  the  extent  which  has  already  been  recommended 
and  approved,  and  that  no-fhrther  survey  is  now  considered  necessary. 

CoL  Wm.  P.  Oraighill,  Corps  of  Engineers,  the  division  engineer,  is 
of  the  same  opinion  as  the  local  engineer,  and  I  concur  in  the  views  of 
these  officers. 

Very  respectfiiUy,  your  obedient  servant^ 

Thos.  Lincoln  Casey, 
Brig.  Oen.^  Chief  0/ Ungineers. 

Hon.  8.  B.  Elkins. 

Secretary  of  War. 


bepobt  of  oapt.  o.  m.  oabteb,  gobps  of  enaineebs. 

United  States  Engineer  Office, 

Savanndhy  Oa.y  November  14^  1892. 

Genebal:  In  compliance  with  Department  letter  dated  July  14, 
18iK2,  I  have  the  honor  to  submit  the  following  report  of  a  preliminary 
examination  of  the  ^^ Savannah  Biver,  Georgia,  between  Spirit  Island 
ind  the  point  where  the  Charleston  and  Savannah  Bailway  crosses 
«aid  river.** 

Spirit  Island  is  6  miles  below  the  city  of  Savannah  and  the  Charles- 
Urn  and  Savannah  Bailway  bridge  is  14  miles  above.    Operations  for 
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the  improyement  of  the  6  milea  below  the  city  of  Savannah  and  the  fn^ 
9  miles  above  are  now  being  carried  on  under  a  project  which  aims  a 
securing  a  depth  of  26  feet  at  mean  high  water  from  the  city  of  Savannah 
to  the  sea,  while  the  project  under  which  work  is  now  being  can*ied  tf. 
for  the  improvement  of  the  remsiining  5  miles  to  the  Charleston  ane 
Savannah  Railway  bridge  aims  at  securing  a  navigable  steamboat  chm 
nel  5  feet  deep  at  ordinary  summer  low  water  between  the  cities  i 
Augusta  and  Savannah. 

Detailed  surveys  of  the  Savannah  Biver,  covering  the  portion  unili! 
consideration,  were  made  under  my  direction  in  1889  and  1890,  ao^ 
reports  thereon  were  submitted  by  me  on  June  30, 1890.  Those  reporfe 
together  with  statements  of  the  amount  of  commerce  and  navigatie 
interested  in  the  improvements,  are  published  on  pages  1259  and  l^.*" 
of  the  Annual  Report  of  the  Chief  of  Engineers  for  1890. 

An  examination  made  during  the  present  month  shows  that  v 
material  changes  in  the  volume  of  commerce  or  in  the  physical  oa 
dition  of  the  river  have  taken  place  since  the  publication  of  the  re]K>i^ 
alluded  to,  and,  inasmuch  as  the  present  and  prospective  demands  k 
commerce,  as  well  as  the  physical  condition  of  the  river,  are  fully  ss 
forth  in  those  reports,  I  respectfully  refer  to  them  for  details. 

From  all  of  the  foregoing  I  am  of  the  opinion  that  the  ^^.Savanns 
Biver,  Greorgia,  between  Spirit  Island  and  the  point  where  the  Charl^ 
ton  and  Savannah  Eailway  crosses  said  river,"  is  worthy  of  impro\f 
ment  to  the  extent  which  has  already  been  recommended  and  approvt-^. 
but  as  the  necessary  surveys  have  already  been  made  and  work  unik 
the  approved  projects  has  been  begun,  no  further  survey  is  now  cc4 
sidered  necessary,  and  no  estimate  of  cost  is  therefore  submitted. 
Very  respectfully,  your  obedient  servant, 

O.  M.  Oabtkb, 
Captain,  Corps  of  Engineers, 

Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers,  U.  8.  A. 

(Through  Col.  Wm.  P.  Craighill,  Corps  of  Engineers,    Divisiot 
Engineer,  Southeast  Division.) 

IFint  indoTseincnt.] 

United  States  Enghneeb  Oppicb, 

Baltimore,  Md.,  November  16j  1892. 
Respectfully  submitted  to  the  Chief  of  Engineers. 
I  concur  in  the  opinions  and  recommendations  of  the  local  engineer. 

Wm.  p.  Cbaighill, 
Colonel,  Corps  of  Engineers. 


Nis. 

establishment  of  harbor  lines  in  savannah  river  in  VXriNlTT 
of  the  quarantine  station  near  fort  pulaski,  savannah,  ga 

United  States  Engineer  Officte, 

Savannah,  Oa.,  November  10^  1892. 
General:  The  mayor  of  the  city  of  Savannah  has  requested  the 
establishment  of  the  harbor  lines  in  the  vicinity  of  the  quarantine  sta- 
tion near  Fort  Pulaski.    It  is  desired  by  the  city  to  expend  a  consider- 
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al>]e  Kum  of  money  in  the  establislimeut  of  a  modern  quarantine  station, 
and  this  can  not  be  done  nntil  it  is  known  how  far  their  structures  may 
c^xteiid  without  encroaching  upon  the  harbor  lines,  which  at  that  point 
lisive  not  yet  been  established. 

I  have  the  honor  to  recommend  that  the  re^quest  of  the  mayor  be  com- 
l>1ied  with  and  that  the  harbor  lines  in  that  vicinity  may  be  established. 
Very  respectfully,  your  obedient  servant, 

O.  M.  Carter, 
Captain,  Corps  of  Engineers, 
Brig.  Oen.  Thomas  L.  Oasey, 

Chitf  of  Engineers  J  U.  S.  A, 

[Firat  indorsement.] 

Office  Chief  of  Engineers, 

U.  S.  Army, 
November  14j  1S92. 

Be^pectftilly  returned  to  Captain  Carter,  who  is  requested  to  submit  a 
c1  lowing  showing  the  harbor  lines  which,  in  his  opinion,  should  be 
established  in  the  vicinity  of  the  quarantine  station  near  Fort  Pulaski. 
By  command  of  Brig.  Gen.  Casey. 

H.  M.  Adams, 
Major  J  Corps  of  Engineer's. 

[Second  indonement.] 

TJ.  S.  Bnoineer  Office, 
Savannahy  Oa.j  January  10, 1893. 

Respectfully  returned  to  the  Chief  of  Engineers,  U.  8.  Army,  Wash- 
in  ^on,  D.  C. 

The  proposed  harbor  line  in  the  vicinity  of  the  quarantine  station 
iiesir  Fort  Pulaski  is  shown  on  the  accompany  drawing*  by  the  heavy 
i-ed  line.  It  is  probable,  however,  that  in  the  further  improvement  of 
tlie  harbor  it  maybe  necessary  to  make  a.cut  between  Cockspur  Island 
and  liong  Island,  for  the  purpose  of  throwing  a  greater  volume  of  water 
across  Tybee  EnoU  on  the  ebb  tide,  in  which  case  a  location  shown  by 
tlie  broken  red  line  would  be  more  desirable.  For  that  reason  I  am  ot 
the  opinion  that  for  the  present  there  should  be  adopted  provisionally  a 
liarbor  line  as  indicated  by  the  broken  red  line  previously  mentioned, 
and  that  no  structures  should  be  allowed  to  project  beyond  that  line. 

O.  M.  Carter, 
Captain,  Corps  of  Engineers. 

[Third  indonement.] 

Office  Chief  of  Enoineers, 

U.  S.  Army, 
January  13,  1893. 

Bespectfully  submitted  to  the  Secretary  of  War. 

In  view  of  certain  contemplated  improvements  the  mayor  of  the  city 
of  Savannah,  Ga.,  has  requested  the  establishment  of  harbor  lines  in 
the  Savannah  River  in  the  vicinity  of  the  quarantine  station  near  Fort 
Palaski. 

Captain  Carter  submits  the  accompanying  map  on  which  the  proposed 
harbor  line  is  shown  by  a  heavy  red  line;  but  for  the  reasons  given  in 

*  Not  printed. 
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the  second  indorsement  hereon,  he  is  of  the  opinion  that  for  the  pre«> 
ent  there  should  be  adopted  provisionally  a  line  as  indicated  by  tfat 
broken  red  line. 

It  is  recommended  that  the  line  selected,  as  indicated  by  the  brokei 
red  line,  be  approve  for  the  present^  and  that  the  Secretary  place  hi 
approval  both  upon  this  paper  and  the  tracing  submitted. 

Thos.  Lincoln  Oasst, 
Brig.  Oen,j  Chief  of  Engineers. 

War  Departbcent, 
Washington^  2>.  C,  January  19^  1893. 

Approved  as  recommended  by  the  Ohief  of  Engineers. 

B.  B.  Elkins, 
Secretary  of  war. 


APPENDIX  O. 


mPBOYEMENT  OF  EIYEBS  AND  HARBOBS  IN  FLOBTOA. 


RMPORT  FOB  THE  FISCAL  TEAR  ENDING  JUNE  SO,  1893.  WITH  OTHER 
DOCUMENTS  RELATING  TO  THE  WORKS.  OFFICERS  IN  CHARGE.  MAJ. 
/.  C.  MALLERTAND  LIEUT.  A.  M.  D^ARMIT,  CORPS  OF  ENGINEERS. 


IUPROVKMBKT8. 


1.  St.  Joluis  BiTer,  Florida. 

2.  Upper  St.  Johns  River,  Florida. 

3.  VolQua  Bar.  Florida. 

4.  Ooklawaha  Biver,  Florida. 

5.  St.  Angnttine  Harbor,  Florida. 

6.  Indian  Biver,  Florida. 

7.  NorthwMt  entrance,  Key  West  Har- 

bor, Florida. 

8.  CAlooaahatchee  Biyeri  Florida. 


9.  Channel  of  Charlotte    Harbor  and 
Pease  Creek,  Florida. 

10.  Sarasota  Bay,  Florida. 

11.  Manatee  Biver.  Florida. 

12.  Tampa  Bay.  Florida. 

13.  Withlacooonee  Biver,  Florida. 

14.  Harbor  at  Cedar  Keys,  Florida. 

15.  Snwanee  Biver^  Florida, 


XZAllINATIOir. 


16.  Harbor  at  Cape  Canaverali  Florida^ 


Unitbd  States  Enoineeb  Office, 

8t.  Augustine^  Fla.j  July  lOy  1893. 

Obnebal:  Being  temporarily  in  charge,  I  have  tbe  honor  to  trans- 
mit herewith  annual  reports  in  duplicate  upon  the  works  of  river  and 
harbor  improvement  in  the  Florida  district.,  in  charge  of  Mf^i.  J.  0.  Mal- 
lerji  Corps  of  Engineers,  for  the  fiscal  year  ending  June  30, 18d3. 
Very  respectfully,  your  obedient  servant, 

A.  M.  D'Abmit, 
Second  lAeuty  Corps  of  Engineers. 

Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers^  U.  8.  A. 


Oi. 

DfPBOVEMENT  OF  ST.  JOHNS  BIYEB,  FLOBIDA. 

The  portion  of  the  river  under  improvement  from  Jacksonville  to  the 
ocean  may  be  divided  into  four  reaches,  as  foUows: 

1.  Jacksonville  to  Dames  Point:  Length,  12.4  miles;  average  chan- 
nel width  between  20foot  contours,.  1,100  feet;  between  15 foot  con- 
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tours,  1,300  feet;  minimnm  16-foot  channel  width,  550  feet;  minimal 
mid-channel  depth,  20  feet;  mean  range  of  tide,  1.4  feet. 

2.  Dames  Point  to  Beacon  No.l(lmilebelowSt.  JohnsBluflF):  Lengi 
7.5  miles;  aggregate  length  of  channels  less  than  16  feet  deep,  1.3  mik; 
average  width  of  these  channels  between  9-foot  contours,  400  ftvt; 
minimum  mid-channel  depth  of  defective  portions,  12.5  feet;  niii- 
mum  mid-channel  depth  of  remainder  of  reach,  16  feet;  ran^e  of  tife, 
2.72  feet. 

3.  Beacon  Ko.l  to  mouth:  Length,  6  miles;  average  width  between  J- 
foot  contours,  700  feet;  between  15-foot  contours,  870  feet;  minima 
mid-channel  depth  (except  at  one  place  1  mile  long),  20  feet;  depthr 
excepted  place,  15  feet;  range  of  tide,  4.34  feet 

4.  Mouth  to  outer  bar:  Distance,  2.5  miles.  Before  theimprovemet 
was  begun  this  was  crossed  by  shifting  channels  from  2.1  to  2.5  mi!^ 
long  and  having  a  mean  low-water  depth  of  from  5  to  7  feet.  Tat 
tidal  range  on  the  outer  bar  is  5.8  ieet.  The  present  available  deia 
in  the  channel  across  the  bar  is  10.7  feet  at  mean  low  water. 

PBOJECT  OF  IMPROVEMENT. 

The  operations  for  improving  this  channel  have  been  carried  onm 
accordance  with  a  project  submitted  to  the  Chief  of  Engineers  Ji&* 
30, 1879,  by  the  late  Gen.  Q.  A.  Gillmore,  colonel.  Corps  of  Enginet-N 
and  printed  as  part  of  Appendix  I  7,  Annual  Report  of  the  Ohiet  i' 
Engineers  for  1879. 

The  approved  project  is  to  obtain  a  least  mid-channel  depth  of  15  fM 
at  mean  low  water  from  Jacksonville  to  the  ocean.    This  depth  is  to  r 
obtained  across  the  bar  at  the  mouth  by  concentrating  and  directi'c 
the  flow  of  the  river  by  two  long  jetties,  starting  from  opposite  Rho:*^ 
of  the  entrance  and  converging  until,  near  their  outer  extremities  o 
the  bar,  they  shall  be  1,600  feet  apart.    The  jetties  are  to  be  built  f 
riprap  stone  on  mattressesof  log  or  brush  and  suitably  capped.    Ac<^  >r  - 
ing  to  a  detailed  project  approved  June  11, 1891,  and  approved  in  a  m<<c- 
ficS   form  March  30,  1892,  the  ship  channel  in  the  defective  Te<vx 
(Dames  Point  to  Beacon  No.l)  is  to  be  deepened  by  dredging  and  pr- 
tected  by  dikes  and  shore  revetment  of  cheap  construction.    This  wi : l 
is  now  being  carried  out  by  means  of  an  appropriation  of  $300,000  unv.-* 
for  the  purpose  by  Duval  County.    The  estimated  cost  of  this  |)orti  i 
of  the  work  is  $324,000,  and  of  the  entire  improvement  $1, 741.4 )*>. 
Gen.  Gillmore's  original  estimate  was  $1,426,000.    The  increase  in  vi^^ 
is  due  mainly  to  the  increase  in  the  depth  of  water  in  which  the  jett:> 
must  be  built,  caused  by  the  scour  around  the  ends  during  the  lo:.t' 
period  of  time  in  which  the  work  has  been  carried  on,  and  to  otlirr 
effects  of  the  intermittent  prosecution  of  the  work,  and,  finally,  to  ne 
increased  depth  as  proposed  by  the  modified  project  for  Dames  Poin. 

The  following  appropriations  have  been  made  for  this  work: 

By  act  approved — 

June  14, 1880 tl2:^.«<»> 

March3,1881 H)<K«««» 

By  act  passed  August  2, 1882 15c>.  ;■•  > 

By  act  approved — 

July  5, 1884 l.v»..--> 

Augusts,  1886 i:-*»,  ••* 

By  act  passed  August  11,  1888 ITT*.  <••» 

By  act  approved — 

September  19,  1890 170.  f»  •  * 

July  13,  1892 Ill'  Mfc 

March3,1893 .  l'^4^<« 


Total 1,417,U0U 
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The  net  of  July  13, 1892,  authorized  a  contract  for  the  completion  of 
the  work  at  tlie  mouth  of  the  river,  the  amount  of  the  contract  not 
to  exceed  $397,000. 

OPERATIONS  PBIOB  TO  JUNE  30,  1892. 

The  work  was  done  almost  entirely  by  contract  as  funds  were  avail- 
able. On  June  30, 1892,  the  progress  of  the  jetty  construction  was  as 
follows : 

South  jetty. — The  total  length  of  this  jetty,  including  shore  extension, 
was  8,293  feet,  of  which  1,740  feet  from  Station.480  to  Station  1260  was 
built  up  to  the  full  height;  thence,  to  Station  3200,  a  length  of  1,940 
feet,  tbe  crest  of  the  jetty  was  above  mean  low  water;  thence  to  Sta- 
tion G860,  a  length  of  3,660  feet,  it  was  about  at  low  water,  in  some 
places  somewhat  below  it;  thence  to  the  end,  a  distance  of  953  feet,  the 
depths  over  the  jetty  varied  from  13  to  18  feet  at  mean  low  water. 

North  jetty. — ^The  total  length  of  this  jetty,  including  the  shore  ex- 
tension, was  10,991  feet.    From  Statiou-57  to  Station  496,  a  length  of 
5r»3  feet,  the  jett(y  was  built  up  to  full  height  and  capped,  this  portion 
b^an^  entirely  covered  by  sand  excepting  the  outside  end  of  about  65 
feet ;  tbence  to  Station  6506,  a  length  of  6,010  feet,  the  crest  was  at 
and  above  mean  low  water,  excepting  some  gaps  where  the  depth  varied 
from  1  to  2  feet;  thence  to  Station  6782,  a  length  of  276  feet,  the  con- 
i*i*etc  coping  of  the  jetty  was  4  feet  above  mean  low  water;  thence  to 
Station  7250,  a  length  of  468  feet,  the  crest  was  slightly  above  mean 
;  b>w  water;  thence  to  Station  8300,  a  length  of  1,050  feet,  it  avei-ngcul 
i  abcmt  1  foot  below  mean  low  water,  and  thence  to  the  end,  a  length  of 
,  2,634  feet,  it  sloped  down  to  a  depth  of  about  10  feet. 

OPERATIONS  DUBINa  FISCAL  YEAB  ENDING  JUNE  30,  1S93. 

1^'ork  under  the  contract  with  Mr.  Marcus  Conaut  was  completed 
I  lecember  30, 1892. 

Under  the  provisions  of  the  act  of  July  13, 1892,  a  contract  was  entered 
into  November  30, 1892,  and  approved  February  2, 1893,  for  the  com- 
pletion of  the  improvement  at  the  mouth,  with  I.  H.  Hathaway  &  Co. 
Forty  thousand  dollars  were  reserved  for  superintendence,  office  ex- 
I>en8e8,  and  contingencies.  Work  under  this  contract  should  have 
begun  February  1, 1893,  but  owing  to  delay  occasioned  by  apart  of  the 
contractor's  plant  being  ice-bound  and  by  generally  prevailing  stormy 
weatber  no  work  was  done  until  April  1, 1893. 

In  the  specifications  forming  a  part  of  this  contract  provision  is  made 
for  tbe  use  of  three  classes  of  stone.  The  first  class  being  stone  weigh- 
ing not  less  than  165  x>ounds  to  the  cubic  foot  and  in  blocks  weighing 
from  1  to  6  tons;  50  x)er  cent  to  weigh  4  tons  or  over.  The  second-class 
stone  weighs  not  less  than  150  pounds  to  the  cubic  foot  and  is  in  pieces 
weigbing  Irom  20  to  400  pounds.  The  third-class  stone  weighs  not  less 
than  120  pounds  nor  more  than  150  pounds  to  the  cubic  foot  and  is  in 
l»ie4*es  weighing  from  15  to  300  pounds. 

Tlie  third-class  stone  on  the  mattress  forms  the  foundation  and  also 
tbe  bearting  of  the  superstructure.  The  second-class  stone  forms  a 
covering  for  the  third-class  stone  and  a  bed  for  the  first-class  stone 
wliicb  forms  the  capping  at  the  height  of  mean  low  water. 

;N'o  work  whatever  was  done  on  the  north  jetty  during  the  year. 

Oaring  the  past  fiscal  year,  under  the  contract  with  Marcus  Conant, 
11>,S04  square  yards  of  mattresses,  3,000  cubic  yards  of  second-class 
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stone,  and  1,704  cubic  yards  of  third-class  stone  were  placed  in  ^ 
south  jetty.  Up  to  Jane  30, 1893,  onder  the  contract  with  I.  H«  HaA- 
away  &  Co.,  449  cubic  yards  of  second-class  stone  were  placed  betweea 
Stations  6700  and  6815,  bringing  the  jetty  at  that  place  up  to  3  te 
below  mean  low  water;  749^  cubic  yards  of  third-class  stone  betwtai 
Stations  6850  and  7000,  bringing  the  jetty  up  to  fix)m  8  to  11  feet  beW 
mean  low  water;  5,482.4  cubic  yards  of  thinjl-class  stone  between  Su- 
tions  7500  and  8440,  bringing  the  jetty  up  to  fix>m  4.5  to  13.5  feet  bekr 
mean  low  water.  The  foundation  of  the  south  jetty  was  extcoided;) 
Station  9498,  3,000  square  yards  of  mattress  and  798  cubic  yards«f 
third-class  stone  being  used  for  this  purpose. 

Other  work  during  the  year  consisted  of  the  tidal  observations  ad 
gauging,  partial  surveys  of  the  bar  made  from  time  to  time,  and  tb 
annual  survey  of  the  bar  and  its  vicinity. 

PRESENT  CONDITION  OF  THE  JETTIES. 

South  jetty. — ^The  foundation  course  of  this  jetty  has  been  eztendil 
to  Station  9498,  giving  the  jetty  a  total  length  of  0978  feet,  and  Ai^ 
superstructure  has  been  raised  between  Stations  6700  and  7000  wl 
between  Stations  7500  and  8440.    From  the  inner  end  of  the  jettyt) 
Station  6700  the  jetty  is  about  as  was  reported  last  year,  a  very  sli^t 
lowering  of  the  crest  outside  of  Station  3000  having  been  caused  by  ik' 
waves.    From  Station  6700  to  Station  6815  the  jetty  is  at  the  heighi«f 
3  feet  below  mean  low  water,  and  is  prepared  to  receive  the  cappin^'f 
first-class  stone.    From  Station  6815  to  Station  7000  the  crest  of  the 
jetty  is  from  8  to  11  feet  below  mean  low  water.    No  work  has  b«ii 
done  on  the  superstructure  between  Stations  7000  and  7500,  that  jf- 
tion  being  left  for  a  sailing  gap.    The  channel  used  by  vessels  croi«s 
the  jetty  at  that  place.    The  foundation  course  in  the  sailing  gap  )^ 
from  14  to  17  feet  of  water  over  it  at  mean  low  water.    From  StatMi 
7500  to  the  end  the  depth  over  the  jetty  varies  from  4.5  to  13.5  feet  it 
mean  low  water,  the  least  depth  being  at  Station  8150  and  thegreat»t 
at  Station  7600. 

yorth  jetty. — ^The  condition  of  the  north  jetty  is  practically  c- 
changed  since  reported  last  year,  no  work  having  been  done  on  it  tt.1 
no  appreciable  settlement  or  other  change  having  taken  place. 

CHANGES  SHOWN  BY  SUBYBY  OF  1883. 

The  shore  line  on  both  sides  of  the  north  jetty  has  been  built  oct 
slightly.  A  marked  change  is  shown  on  the  south  side  of  the  souUi 
jetty,  where  a  large  accumulation  of  sand  has  taken  place.  With  tk 
exception  of  a  small  shallow  basin,  which  api>ears  to  be  rapidly  disap 
pearing,  the  shore  line  along  the  south  side  of  the  jetty  has  advanced 
to  Station  2850.  Where  the  sailing  line  crossed  the  jet^  in  1885  aii>l 
where  in  1887  there  was  nearly  50  feet  of  water,  the  sand  is  now  l>tfc 
at  low  water.  This  large  volume  of  sand  is  most  likely  the  aocumulA 
tion  of  that  which  has  been  removed  from  between  the  jetties  by  theu 
action. 

The  channel  north  of  the  middle  ground  between  the  jetties  hs^ 
moved  slightly  towards  the  south  and  is  merging  into  a  channel  soutl: 
of  the  middle  ground.  The  18foot  contour  now  crosses  the  middle 
ground,  so  that  there  now  exists  a  continuous  channel  having  a  dept) 
of  not  less  than  18  feet  at  mean  low  water  to  within  2,300  fc^  of  tbti 
18-foot  contour  on  the  outer  slope  of  the  bar.  This  movement  of  thi 
channel  between  the  jetties  has  resulted  in  the  augmentation  of  th< 
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soath  jetty  channel  at  the  cost  of  the  north  jetty  channel,  which  has 
deteriorated  to  such  an  extent  that  the  distance  between  the  12  foot 
coflitoors  inside  and  outside  the  bar  is  now  2^200  feet,  while  last  year 
it  was  only  900  feet. 

The  extension  oi  the  soath  jetty  has  resulted  in  the  formation  of  a 
deep  and  well  defined  channel  near  to  and  parallel  with  it  on  the  north 
aide.  The  15foot  contour  has  advanced  at  this  place  600  feet,  the 
12-foot  contour  900  feet4.and  the  9-foot  contour  1,300  feet,  and  this  in 
the  lace  of  the  fact  that  until  May  only  the  foundation  course  had 
been  built  beyond  Station  7000,  a  distance  2,500  feet  inside  of  the 
12-foot  contour.  The  foundation  had  over  it  an  average  depth  of  14 
feet  of  water,  which  would  necessarily  permit  the  fiow  of  a  large  vol- 
ume over  it  on  both  the  ebb  and  food  tides;  while  it  had  an  average 
thickness  of  less  than  3  feet,  so  that  the  influence  of  the  south  jetty  in 
forming  and  maintaining  the  channel  is  clearly  manifested.  It  is  hoped 
that  the  foundation  course  of  the  south  jetty  will  be  completed  within 
oue  or  two  months  and  it  is  believed  that  only  a  short  time  will  elapse 
before  the  channel  between  the  jetties  will  be  available.  Meanwhile 
the  channel  at  present  used  by  vessels  is  likely  to  deteriorate,  and  one 
of  the  objects  in  extending  the  jetty  with  the  foundation  course  alone, 
iu  preference  to  building  the  superstructure  as  it  advances,  is  to  prevent, 
as  far  as  x>ossible,  fiirtlier  shoaling  in  the  present  channel  until  a  new 
cliannel  is  available. 

Attention  is  respectftilly  invited  to  the  report  of  Mr.  E.  A.  Gieseler, 
assistant  engineer,  upon  the  gauging  the  St.  Johns  River.  This  worK 
waa  undertaken  for  the  purpose  of  determining  whether  the  tidal  range 
has  been  diminished  during  the  construction  of  the  jetties. 

The  following  are  the  principal  data  obtained,  viz :  the  fresh- water 
discharge  during  different  stages  of  the  river  and  the  discharge  at  the 
moath  under  mean  tidal  conditions. 

The  work  consisted  principally  of  tidal  observations  at  seven  points 

within  the  limits  of  the  flow  of  the  tide,  viz :  MayxM>rt,  Fulton,  Dames 

!  Pointy  Jacksonville,  Green  Cove  Springs,  Palatka,  and  Welaka,  and 

of  observations  of  the  heights  of  the  river  surface  at  Volusia,  a  point 

above  the  tidal  limit,  and  of  gauging  the  river  at  this  point  at  different 

Intagea  thereof,  and  aJso  of  gauging  the  river  at  the  mouth  at  Mayport. 

In  addition  Mr.  John  E.  Harris,  of  St.  Francis  (140  miles  above  the 

inioath)  made  gauge  observations  without  any  cost  to  the  Qovernment. 

The  thanks  of  the  Department  are  due  him,  as  his  observations  were 

of  much  value  in  giving  the  heights  of  the  water  in  the  upper  river  at 

[various  stages. 

In  Table  1  of  Mr.  Gieseler's  report  will  be  found  the  height  of  mean 
ligh  and  low  water  reduced  to  the  zero  of  the  Mayport  gauge  for  the 
places  named  above  and  for  alow,  high,  and  mean  reading  of  the  upper 
iiver  gauge  (St.  FranciH). 

The  inmience  of  the  varying  state  of  the  upper  river  on  the  heights 

ff  high  and  low  water  was  observed  to  extend  as  far  as  Dames  Point, 

[1^  miles  from  the  mouth,  and  its  effect  made  itself  felt  simultaneously 

It  the  various  x>oiuts,  and  it  is  probable  that  greater  freshets  than 

rcorred  during  the  time  of  the  survey  will  affect  the  heights  of  tides 

br  as  the  mouth. 

In  Table  11  will  be  found  the  time  of  mean  high  and  mean  low  water 
the  points  referred  to. 

The  marked  characteristics  of  the  St.  Johns  Biver  are  the  rapid 
^cliDe  of  the  tidal  range  in  the  lower  portion  of  the  river  and  the  sta- 
ilxty  of  the  duration  of  the  ebb  and  flood  flow» 
EHO  93 102L 
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In  Table  7  is  given  the  fresh- water  flow  at  Ma3rport  when  there  if 
average  low  and  average  high  stage  of  the  river.    The  mean  fre^- 
discharge  at  Mayport  is  given  as  370,000,000  cubic  feet  during 
hours  and  twenty-flve  minutes,  and  probably  varies  between  340,^ 
and  400,000,000  cubic  feet  with  the  amount  of  annual  rainfall. 

In  Table  17  is  given  the  mean  tidal  flow  at  Mayport  for  an  ai 
firesh- water  flow  for  the  smallest  flow  during  the  observation  ani 
largest  flow.  Comparing  the  results  with  those  obtained  in  1871 
conclusion  is  reached  that  there  has  been  in  the  interval  a  d< 
the  tidal  flow  of  the  St.  Johns  Biver  of  between  10  and  15  per  cent 
that  no  contraction  of  the  entrance,  beyond  what  is  necessary  toi 
tain  the  required  channel  across  the  bar,  should  be  made.  ^ 

The  improyement  is  in  the  ooUection  district  of  St.  Johns.  JaekaonyiUs 
nearest  port  of  entry  j  nearest  light-honse  is  St.  Johns  RiVer  Light;  nearsal 
iTort  Clinch,  Femandina,  Fla, 

The  following  papers  accompany  this  report^  viz: 

Report  of  Mr.  £.  A.  Gieseler,  assistant  engineer. 

Report  of  Mr.  J.  H.  Bacon,  engineer  in  charge  of  Dames  Point  improvi 

Map  of  bar  and  Yioinity. 

Comparative  maps  1879^1893. 

Money  statement 

Jnly  1,1892,  balance  unexpended $S1»| 

Amount  appropriated  by  act  approved  Jnly  18, 1892 112^ 

Amount  appropriated  by  sundry  civil  act  approved  March  3,  1893 '^' 

June  80, 1893,  amount  expended  during  fiscal  year 

July  1, 1893,  balance  unexpended 

July  1, 1893,  outstanding  fiabilitiee $7,900.88 

July  1, 1893,  amount  covered  by  uncompleted  contracts 338^  509. 39 

July  1, 1893,  balance  available ' 


Abstract  of  propoaaU  for  furnishing  labor  and  material  for  improving  SL  Ji  _ 
Florida,  received  in  response  to  advertisement  and  opened  OctotevlS,  1892,  fty  JT. 
lery,  Major,  Corps  of  Engineers. 


No. 


3 


3 


Kame  of  bidder. 


L  H.  Hathaway  ^k  Co 


R.G.ItoM 


E,  H.  Gaynor. 


MarouB  Conant 


For  maltreaaea 

in  the  work,  Mr 

square  yard. 


10.75  ($16, 600) 


00  (19.800) 


1.05  (23,100) 


1.04  (22,880) 


For  stoD«  la  th« 

work,  per  ton  of 

3,000  poimda. 


First  olaas,  14.80... 
Second  ola8a,$3.49 . 
Third  olaae,la.Oi.. 


First  dasa,  $3.75 .. . 
Second  olaae,  83.70 . 
Third  oiaaa,  12.45... 


First  dasa,  14.04.... 
Seoond  olaM.$3.68  ., 
Third  olaaa,il8K... 


First  daas,  80.48  . «... 
Seoond  olaes.88-4a.. 
Third  claaa,83.4S.«. 


m^m\ 


/ 


/    / 


I9-1. 


»!•% 


tmm  03 
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As  ^iven  in  paragraph  No.  38  of  the  speoiflcationa  the  estimated  quantities  of 
laterials  required  are  as  follows : 

fattreases  in  the  work square  yards..  22,000 

Itone  in  the  work : 

First  class tons  of  2,000  pounds..  20,000 

Second  elas8« do 45,000 

Third  class do 90,000 

As  given  in  paragraph  No.  47  of  the  specifications  the  contract  is  to  be  made  on 
be  basis  of  a  total  expenditure  of  1357,000.  One  hundred  and  live  thousand  dollars 
re  now  available  for  work. 

Kecommended  that  bid  No.  1  bo  accepted. 


BPORT  OF  MB.  J.  U.  BACON,  ASSISTANT  ENQINEBB, 

TKAB. 


ON    OPBBATIONB    DUBINO   THB 


Jacksonvillb,  FLA.,  Julff  S,  189S. 

Sir  :  I  have  the  honor  to  submit  the  following  report  on  the  pronress  of  the  work 

f  improving  the  St.  Johns  River,  Florida,  in  the  vicinity  of  DamesPoint,  during  the 

lar  ending  June  30, 1803. 

In  1891  the  county  of  Duval  voted  to  issue  bonds  to  the  amount  of  $300,000  for  the 

irpose  of  deepening  the  St.  Johns  River  between  Jacksonville  and  the  mouth,  and 

board  of  trustees  to  control  this  fund  was  appointed  by  the  governor. 

An  estimate  and  project  for  the  guidance  of'^this  board  was  prepared  in  your  office. 

lis  project  called  for  the  construction  of  dikes  (composed  of  a  loundation  mattress 

'briiah  and  a  superstructure  of  stone  with  a  hearting  of  shell)  as  follows,  viz: 

1.  Dames  Point  training  wall,  4,100  feet  in  length. 

2.  Island  training  wall,  2,400  feet  in  length. 
I.   Cut-off  Dam,  3,150  feet  in  length. 

i.   C*oon  Point  Dam,  2,700  feet  in  length. 
(.    Cedar  Creek  Jetty  (abandoned),  ^0  feet  in  length. 
I.   St.  Johns  Bluff  protection,  4,000,  increased  to  4,750,  feet  in  length. 
The  project  also  called  for  the  formation  of  five  dredged  cuts,  as  follows,  vis: 
.    1  >ames  Point  Cut,  8,000  feet  in  length. 
*.   St.  Charles  Creek  Cut,  3,600  feet  in  length. 
.    llrowns  Creek  Cut,  3,000  feet  in  length. 
.    Hannah  Mill  Creek  Cut,  2,000  feet  in  length. 
.    M lie  Point  Cut,  2,500  feet  in  length. 

*he  estimated  amount  of  material  to  be  removed  from  these  cuts  was699,(X)0cubio 
<l0y  raeaanred  in  scows. 

'nnds  for  the  work  became  available  on  May  1, 1892,  and  proposals  for  the  work 
-e  opened  on  May  21,  1892. 

Fropoials  received  for  dredging. 


Nsme  and  sddreM  of  bidder. 


Sf  aa,  RlT«r  Yiew,  Fla 
•ekaonTille,  FU 

Dredciag  and  J«lty  Co.,  Mobflo,  Ala 

^tlonal  Contractinc  Co..  Kaw  York  City 

.  jf«rXNiff,JackaonTl!le,F]a 

FYAoriaeo  Bridge  Co.,  San  Frandaoo,  Cal. . 

aford  Boaa,Jerw7City,lf.J 

,nAli  Dredging  Co.,  Sayannab,  6a 

,  Bf«laard,Jenegr  City,  K.J 


Prtoe 

per  cubic 

yard. 


Amonntb 


} 


$105,000 
175,000 
147,000 
153.300 
171,600 

110,000 

128,800 
138. 2S0 
162,750 


*  In  place. 


t  In  Bcowa. 


^jtnMted  amount  of  dredging  required,  700,000  cubic  yards. 

Hryan's  bid  for  dredging  was  accepted,  but  he  was  allowed  to  withdraw  his 
tbe  dike  work,  which  was  then  awanled  to  Mr.  K.  G.  Ross,  the  next  lowest 
With  the  consent  of  the  trustees,  Mr.  Bryan  entered  into  an  arrangement 
the  Ban  Francisco  Bridge  Company  to  do  the  dredging  at  the  rate  of  18  cents 
0l»ie  yard,  measured  in  place. 


»ii 
5r 
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Proposals  for  stone. 


Kime  and  iddTess  of  bidder. 


JamM  A.  Bryan,  River  Yiew,  FU 

R.O.Rom«JacksoiiTille,Fla 

Alabama  Ilredffinji^  and  Jetty  Co.,  Mobile,  Ala. 
International  Contractinir  Co..  New  York  City 
W.A.MoI>aff;JaokaonTille,Fla 


Prfoe 

per  cubic 

1mA 

yard. 

IS.S 

tm 

2.  SO 

iM 

2.50 

\m 

2.S5 

MM 

3.53 

•.■ 

Estimated  amount  of  stone  required,  90,000  cnbic  yards. 

Proposals  for  shelL 


'Same  and  address  of  bidder. 


per  cubic 


Jainea  A.Biyan,River  View.VIa 

B.O.  Boas.  Jacksonville,  Fla 

Alabama  Dredging  sn^  Jetty  Co.,  Mobile,  Ala. 
Internatiowal  Contractinff  Co.,  Kew  York  City 
W.  A.  McDniT,  Jacksonville,  Fla 


Estimated  amount  of  shell  required,  12,000  cubic  yards. 


to.w  i  < 

LOO  2-< 

LIO  y' 

0.90  *l 


Proposals  for  taaUrosses, 


-\ 


Kame  and  addreaa  of  bidder. 


Jamea  A.  Bryan,  River  View,  Ha 

K.G.Roaa,  Jacksonville,  Fla 

Alabama  Ih^dcing  and  Jetty  Co.,  Mobile,  Ala. 
International  Contractinc  Co..  Kew  York  City. 
W.  A.  MoDoff,  Jacksonville,  Fla 


PiioQper 
aqoareyard. 


Ko.  1.  •  Ko.  t. 


CenU. 
85 

50 
•3 
50 

70 


CenU. 


S8 

•5 

71 


I 


e.a 


Estimated  amount  of  mattresses  required,  No.  1,  63,000  square  yards;  Ko.l^>^ 
square  yards.  J 

Mr.  Ross  began  the  work  on  the  dike^in  July,  1892,  and  on  January  31.!^<^ 
eorapleted  the  deliyery  of  all  material.  On  February  9, 1893, 1  accepted  tH*^^ 
work  on  the  dikes  as  having  been  satisfactorily  performed,  and  forwards. '  *^ 
secretary  of  the  board  of  trustees  the  final  estimate  for  this  part  of  the  worL'^<^ 
was  as  follows,  Tis: 

53.394.8  square  yards  mattress,  placed  on  dike,  at  48  cents $2f 

17,690.2  square  yards  mattress,  placed  on  dike,  at  50  cents • 

34.519.9  cubic  yards  stone,  placed  on  dike,  at  $2.20 T: 

12,337.4  cubic  yards  shell,  placed  on  dike,  at$l 


>cl 


Original  estimated  cost  at  contract  prices 

This  material  was  distributed  in  the  different  dikes  as  follows : 


Cedar  Creek  Jetty. 


583  square  yards  mattress,  at  50  cents 
363.3  cubic  yards  stone,  at  $2.20 


This  jett^  was  abandoned 
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8t.  John$  Bluff  share  protection. 

106.1  sqnare  yards  of  mattress,  at  48  cents 4...  $14,014.12 

16.4  cubic  yards  of  stone,  at  $2.20 14,842.08 

1.7  cubic  yards  shell,  at$l 999.70 

29,855.90 

igiual  estimated  cost  at  contract  prices 28^000.00 

Coon  Point  Dam. 

K5.7  square  yards  mattress,  at  50  cents $2, 992. 85 

B6.2  square  yards  mattress,  at  48  cents 1, 903. 78 

!>9.3  cubic  yards  stone,  at  $2.20 15,530.46 

.0  cubic  yards  shell,  at$l 6,305.10 

26, 732. 19 

i^inal  eatlBiAted  contract  price 29, 398. 00 

Cut-off  dam, 

121.5  sqnare  yards  mattress,  at  50  cents s $5,560.76 

K7  9  cubic  yards  stone,  at  $2.20 17,353.38 

.O.cubic  yards  shell,  at  $1 817.00 

23»  781. 13 

ginal  estimated  cost  at  contract  prices 17,203.50 

leland  training  wall, 

10.4  square  yards  mattress,  at  48  cents $4,003.39 

M).7  cubic  yards  stone,  at  $2.20 11,177.54 

.0  cubic  yards  shell,  at  $1 430.00 

15, 610. 93 
ginal  estimated  cost  at  contract  prices 12,471.00 

J)ame$  Point  training  wall. 

192.1  square  yards  mattress,  at  48  cents $5,708.21 

>1.9  cubic  yards  stone,  at  $2.20 16,262.18 

t5.6  cubic  yards  shell,  at  $1 3,785.60 

25,755.99 

frinal  estimated  cost  at  contract  prices 20,667.00 

lie  increase  in  cost  over  the  original  estimate  is  to  be  nccoiiiitcd  for  as  follows, 

,  The  shore  protection  at  St.  Johns  Bluff  was  lenfftboned  so  as  to  protect  the 

ill  bluff  just  below  Fulton,  which  was  being  washed  away. 

.  Work  to  the  amount  of  $1,068.76  was  done  on  the  Cedar  Creek  jetty.    This  was 

odoned  by  the  order  of  the  Chief  of  Engineers,  United  States  Army. 

,  On  each  of  the  remaining  dikes  the  mattresses  were  built  wider  and  the  work 

ne<l  higher  than  had  been  estimated.    This  was  especially  the  case  with  the 

D«s  Point  training  wall.    All  of  the  dikes  settled  more  thiui  was  expected,  and 

orae  places  the  water  had  deepened  since  1889;  consequently  more  material  was 

nired. 

a  the  work  now  stands  all  settlement  has  ceased  and  the  dikes  are  perfectly 

d  and  comparatively  water-tight. 

'feci  of  work. — The  training  wall  at  Dames  Point  and  the  dams  at  Alli||ator  Cnt- 

Ind  Coon  Point  have  had  the  effect  of  materially  increasing  the  velocity  of  the 

•  and  flood  enirents  in  the  entire  proposed  ship  channel  from  Dames  Point  to 
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Fulton.  This  is  particularly  noticeable  in  the  partially  completed  channel  arocd 
DamoM  Point  where  the  velocity  has  been  increased  by  nearly  a  mile  an  hour,  in 
my  opinion,  there  is  not  the  slightest  doubt  that  the  channel  to  be  dredged  wiU'^e 
permanent. 

The  shore  protection  at  St.  Johns  Bluff  has  fully  come  up  to  all  expectatias. 
There  has  been  no  washing  away  of  the  bank  at  tibis  place  since  it  has  been  p- 
tected.  A  portion  of  the  protection  mat  (for  a  distance  of  700  feet)  was  covered  yth 
shell,  a  narrow  strip  of  stone  being  placed  on  the  lower  edge  of  the  mat  to  prevot 
the  waves  firom  turning  up  the  edge.  This  has  now  been  in  position  for  six  moiti!} 
and  is  in  perfect  condition,  notwithstanding  that  it  has  been  fully  exposed  toite 
frequent  northeast  storms  that  have  prevailed.  For  future  work  of  the  kind  in  3i& 
vicinity  I  should  recommend  that  shell  be  used  instead  of  stone,  except  on  >e 
lower  edge  of  the  mat. 

The  shell  used  in  the  jetties  has  also  been  found  to  answer  the  purpose  perfe^^. 
In  discharging  the  shell  it  waa  found  necessary,  generally,  to  work  only  darr;: 
slack  water.  Aside  from  this  disadvantage,  it  was  found  that  shell  could  be  handrd 
cheaper  than,  stone. 

Future  work. — The  stability  of  the  cuts  below  St.  Johns  Bluff  is  somewhat  docit- 
ful.  My  own  opinion  is  that  having  stopped  the  erosion  at  St.  Johns  Bluff  theiro 
cuts  to  be  dredged  below  this  point  will  oe  permanent,  or  reasonably  so.  Itmaj^ 
necessary,  however^  to  direct  the  flow  of  water  througn  these  cutsby  triuningvtid- 
The  mattress  used  m  these  dikes  deserves,  perhaps,  special  mention. 

This  mattress  was  constructed  according  to  the  foUowing  specifications,  viz: 

''  The  mattress  will  consist  of  a  layer  of  closel^-compactea  fascines  of  live  bni^>f 
cedar,  water  oak,  gum.  myrtle,  or  any  other  variety  of  wood  approved  b^  the  e^- 
neer  in  charge^  crossed  at  right  angles  by  lon^tudinal  binder  of  like  fascines  p]t0|i 
at  intervals  of^  6  feet.  The  first  layer  of  faacmes  shall  be  placed  in  close  iuxtap^i- 
tiou  and  at  right  angles  to  axis  of  the  jetty.  The  binders  will  be  placea  on  topf 
the  first  layer,  and  snail  be  parallel  to  each  other  and  to  the  axis  of  the  jetty,  w^ 
fascine  in  the  first  laver  shall  be  fastened  securely  with  jute  rope  of  an  apprcf^ 
quality  and  size  to  each  preceding  fascine  and  to  each  binder.  Wherever  it  is^'* 
essary  to  splice  the  binders  the  lap  shall  not  be  less  than  3  feet.  In  making  the i>^- 
cines  the  brush  must  be  carefully  laid  so  as  not  to  break  joints  and  to  make  fascir^ 
continuous  eiitirely  across  the  mattress.  The  fascines  must  contain  as  much  br»li 
as  may  be  required  and  must  be  compressed  tightly  to  a  diameter  of  9  inches  au- 
tervals  of  2  feet,  where  they  must  be  bound  firmly  with  iron  wire  of  apprw^l 
strength.    The  brush  used  shall  not  be  greater  in  size  than  an  inch  at  the  butt" 

This  design  was  afterwards  modified  so  as  to  permit  the  use  of  heavy  wiit  ^ 
binders  instead  of  fascines.  This  was  found  to  be  capable  of  much  quicker  ofl- 
•truction  and  to  be  stronger  than  the  original  design. 

Dredging, — The  San  Francisco  Bridge  Company  began  the  work  of  dredging  <" 
January  5, 1893.  Their  dredge,  the  Florida,  was  built  in  Jacksonville  and  was  tst 
used  on  this  work.  The  Florida  is  125  feet  long  and  35  feet  beam.  The  principle^" 
which  it  works  is  as  follows :  A  truss,  called  the  "  ladder,''  is  fitted  into  a  w^ 
in  the  bow  of  the  hull.  The  ladder  is  hinged  at  a  point  near  the  deck  o(^^ 
dredge  and  is  long  enough  to  dredge  to  a  depth  of  30  feet  from  the  watOT  surface,  i^ 
the  outer  end  of  the  ladder  is  placed  a  cylindrical  frame  5  feet  in  diameter  tf(l 
provided  with  eight  knife-shaped  blades,  which  are  fastened  spirallv  around  tie 
frame.  A  shaft  connects  this  cutter  with  an  independent  engine,  placed  on  \f 
upper  end  of  the  ladder  and  supplied  with  steam  by  a  flexible  pipe*  Immedist<lv 
beneath  this  shaft  is  the  suction  pipe,  20  inches  in  diameter.  Tnis  pipe  exUf^* 
from  the  upper  end  of  the  cutter  to  the  centrifugal  pump,  which  is  connected  direftiy 
with  a  triple-expansion  engine.  The  discharge  pipe,  also  20  inches  in  diamettf  <^ 
carried  ashore  by  means  ot  pontons.  This  pipe  is  made  of  sheet  iron  and  is  use^in 
sections  32  feet  long.  Each  section  is  placed  on  a  ponton,  and  they  are  connect 
between  the  pontons  by  a  piece  of  rubber  tubing. 

The  hull  is  anchored  in  position  by  a  large  spud  in  the  stem.  A  guy-line  itJ^ 
out  from  each  side  of  the  bow,  and  the  work  is  done  by  swinging  the  dredge  oo^^ 
spud  as  a  center  back  and  forth  until  the  proper  depth  has  been  obtained.  ^^ 
average  width  of  the  cut  is  120  feet,  but  a  cut  140  feet  in  width  can  be  made  by  t^^ 
machine  with  one  swing. 

The  average  number  of  revolutions  of  the  pump  is  220  per  minute. 

The  best  work  for  one  day,  bo  far  reported,  is  5,842  cubic  yards  for  twenty't*<> 
hours.    The  average  amount  removed  per  hour  is  116  cubic  yards. 

The  dredge  is  worked  day  and  night. 

The  work  up  to  date  has  been  confined  to  Dames  Point  Cut,  and  301,775  cti^^ 
yards  have  been  removed.    The  channel  has  been  completed  to  fall  width  for  a  ^ 
tance  of  6,583  feet.    The  cut  has  held  its  own  up  to  date.    There  has  been  no  bW 
ing  except  on  the  west  side  of  Range  No.  2,  where  the  cutting  was  very  deep  id  ^ 
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falling  in  from  the  side  wm  to  be  expected.    Thia  waa  allowed  for  by  dredging  to  a 
width  of  220  feet,  so  that  a  channel  200  feet  wide  has  been  maintained. 
Very  respectfully,  your  obedient  servant^ 

J.  H.  Bacon, 
Engineer  in  Charge, 
Mni,  J.  C.  Kaujcry, 

Corpe  of  £ngineer§f  U.  8.  A, 


U SPORT  or  Mn.  E.  A.  Gibski.kr,  Arsistant  EKonrMR,  upon  thx  gauging  of 

TUB  St.  Johns  River. 

United  Statks  Engineer  Oppicb, 
St,  Auguttine,  Fla.,  February  Sg,  189S, 

Major:  I  have  the  honor  to  report  as  follows  upon  the  Kauginff  of  St.  Johns 
Hivor,  ezecnted  by  me  between  the  12th  of  August  and  the  20th  of  October,  1892, 
a<'rt>riling  to  the  following  general  ]r)]an. 

As  a  basis  for  the  gauging  work,  tidal  observations  extending  over  several  months 
were  to  be  made  at  numerous  points  along  the  tidal  portion  of  the  rirer,  and  at  least  one 
gauge  was  to  be  observed  at  a  point  well  above  the  tidal  limit,  in  order  to  obtain  an  in- 
h  i  ght  into  the  fresh- water  eonditons  of  the  river.  For  the  same  purpose  the  fresh- water 
flow  was  to  be  gauged  at  some  upper  point,  if  possible  during  various  stages  of  the 
height  of  the  upper  river.  This  upper  point  was  to  be  located  above  the  region  of 
ll()(^  currents,  btit  at  the  same  time  sufficiently  far  down,  that  the  area  of  the  river 
basin  above  it  formed  a  considerable  part  of  the  entire  basin,  the  object  being  to  deter- 
mine the  fVesh- water  flow  at  May  port,  from  that  one  found  at  the  upper  point  by 
means  of  the  proportion  between  ttie  areas  of  the  two  basins  of  precipitation. 

I'^nally  the  river  was  to  be  carefully  gauged  at  Mayport  in  such  a  way  as  to  insure 
the  possibility  of  deducing  from  the  resiuts  of  the  neld  work  the  volumes  of  flow 
under  mean  tidal  conditions. 

The  latter  work  was  done  between  the  12th  and  the  23d  of  August.*  The  gauging 
of  the  upper  river  was  executed  at  Volusia  (127  miles  above  the  mouth)  at  tnree 
diflferent  dates,  vis,  first,  on  July  80,  when  the  river  was  very  low ;  second,  on  Sep- 
t^'inber  14  and  15,  when  the  river  was  nearly  2  feet  higher,  and  third,  on  October  17 
when  the  river  was  higher  yet. 

The  tidal  observations  were  continued  ttom  the  latter  part  of  July  to  the  latter 
part  of  October  at  the  following  points,  day  and  night  observations  of  high  and 
low  water  being  made  at  Mayport  and  Jacksonville  and  day  observations  only  at 
the  other  stations: 
1.  Mayport. 

5.  Folton. 

8.  Dames  Point. 
4.  Jacksonville. 

6.  Green  Cove  Springs. 

6.  Palatka. 

7.  Welaka. 

8.  Tolusia* 

At  Mayport  day  and  night  observations  of  high  and  low  water  have  been  con- 
tinned  from  the  end  of  April  to  the  end  of  September,  at  which  time  a  Stierle  self- 
re^^sterinff  tide  gauge  was  mounted  there,  which  is  running  still  and  rendering  the 
usual  good  results.  Besides  the  above  gauges,  a  river  gauge  has  beenjobserved  at 
St.  Fnneis  (formerly  Old  Town),  about  140  miles  above  the  mouth.  It  should  be 
m€»ntioned  here  that  those  observations,  which  are  still  continued,  are  made  through 
the  courtesy  of  Mr.  John  £.  Harris,  of  St.  Francis,  without  any  cost  to  the  Govern- 
ment. They  have  been  of  great  importance  to  the  success  of  the  work,  as  they  form 
the  criterion  of  the  state  of  the  upper  river. 

/.  7i4l<il  e^ewvatione, — From  the  observations  made  from  April  25  to  December  8, 
1H92,  at  Mayport  (in  all  about  430  observations  of  the  time  and  height  of  high  and 
aa  mafly  of  low  water),  the  mean  tidal  data  were  computed  for  this  point  in  the  usual 
way.  As  the  result  of  this  work,  I  herewith  submit  the  curves  of  semimenstrual 
iuequali^  of  time  and  height  at  Mayport  (Sheet  No.  1). 

To  Mayport  as  a  standara  the  other  gauges  were  referred  and  their  mean  tidal 
data  determined  by  the  usual  method  of  comparing  simultaneous  observations,  for 
which  purpose  there  were  available  about  one  hundred  observations  of  high  and 
low  water  each  at  each  of  tiie  points  mentioned  above.  These  observations  were 
<livided  into  two  groups,  one  covering  the  period  from  July  to  the  early  partof  Sep- 
t^'mtMT,  and  one  extending  fh>m  then  to  the  latter  part  of  October.  I>uring  the 
former  period  the  upper  river  was  low,  while  during  the  latter  period  it  was  high, 
and  as  the  comparison  with  Mayport  was  made  independently  for  each  group,  the 
iuflnenee  of  the  state  of  the  upper  river  on  the  height  of  high  and  low  water  is 
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apparent  fh>m  the  Tesnlts  obtained.  These  are  rendered  on  Sheet  No.  2,  where  th 
hues  of  high  and  low  water  are  shown  for  a  low  and  a  high  npper  rirer  (sange  a: 
St.  Francis,  respectively  9.3  and  11.3),  and  where  from  the  two  nre  foand  by  inter 
polation  those  for  a  mean  npper  riyer.  As  snch  the  reading  of  10.3  on  the  St.  Pranci$ 
gange  has  been  adopted,  which  is  the  average  of  all  daily  readings  from  Jnly  1  to 
December  31,  1892,  daring  which  period  the  rainfall  in  the  basin  of  the  8t.  Johot 
River  was  about  an  average  one,  aa  will  be  shown  further  below. 

The  influence  exercised  by  the  varying  state  of  the  npper  river  on  the  height  of 
high  and  low  water  in  the  lower  river  could  not  be  established  with  eertainty  an^ 
further  down  than  Dames  Point.  It  is  probable,  though,  that  grreater  freshets  thu 
occurred  during  the  time  covered  by  the  survey  will  affect  the  neight  of  tides  dows 
to  the  very  mouth  of  the  river. 

The  various  data  obtained  in  the  above-described  way  are  embodied  in  the  follow- 
ing tables : 

Table  1. — MeighU  of  mean  high  and  meam  low  water  on  8L  Johne  Biver,  reduced  to  tit 

Mero  level  gf  the  Mayport  tide  gauge. 


Locality. 


Sonlli  Jetty,  ontsiAe . 
South  jetty,  iuside . . 

Mavport 

Fnfton 

Daroes  Point 

Jacksonville *. 

Green  Cove  Springs. 

Palatka 

Welaka 


Upper  river  low  (St 
Fnwcib  gauge,  0.3). 


Reading  of— 


High 
water. 


3.35 
2.86 
2.74 
8.02 
8.15 


Low 

watar. 


1.48 
1.80 
2.10 
2.00 
2.1M) 


Mean 
rise 
and 
fall. 


Upper  river  high  (St. 
Francis  gauge,  11.3). 


Reading  of— 


High 
water. 


1.87 
1.00 
0.64 
1.02 
0.65 


3.90 
8.84 
3.81 
4.02 
4.26 


Low 
water. 


2.25 
2.96 
8.23 
3.16 
8.82 


Mean 
rise 
and 
fall. 


Upper  river  averape  iSi 
inrancis  gMxgv.  10 .3 1. 


Beading  of~ 


High  :   Low 
water.  !  water. 


Meu 

ri«» 
and 
fall 


1.65 
0.88 
0.58 
0.86 
0.44 


5.05 
5.05 
4.80 
4.18 
3.62 
8.35 
8.28 
8.52 
3.70 


-0.10 
0.10 
0.50 
1.96 
1.86 
2.41 
2.67 
^S8 
3.21 


5,- 

4.' 

4.- 

2.  •- 
?/» 
I«  - 

u. 

0  >. 
U.4! 


Lower  end  Lake  George,  head  of  tide. 

Table  2. — Time  of  mean  high  and  mean  low  water  on  the  St,  Johnt  River, 


Locality. 


South  Jetty,  outsiile 

South  Jetty,  inside 

Maypoit 

Fulton 

Dames  Point 

Jacksonville 

Green  Cove  Springs 

Palatka 

WeUka 

Lower  end  Iiake  George  (head  of  tide) . 


Distance 
statute 
miles. 


0.0 

1.7 

6.5 

11.5 

*J3.1 

47.1 

80.1 

100.1 

110.0 


Luni tidal  in- 
terval. 


Ix.  W,      L.  Wi 


h,fn. 


7 
7 
7 


25 
25 
38 
8  03 

8  24 

9  07 
12  45 


14 
15 


56 

53 


A.  n%. 
18  30 

18  42 
14  01 
14  21 

14  39 

15  15 

19  45 

21  11 

22  16 


Duration. 


Rise. 

Fsll. 

A.  tn. 

A.  tn. 

6  14 

6  11 

608 

6  17 

602 

623 

6  07 

6  18 

6  10 

6  15 

6  17 

606 

525 

7  00 

6  on 

6  16 

602 

623 

Time  of  prop* 
gatiuu. 

H.W.  I  L.W 


A*  n%» 


I 


JLm. 


0 
0 
0 
0 
1 
5 
7 


00 
1.1 
88 
59 
42 
20 
30 


828 


0 
0 
0 
0 

1 

6 
7 

8 


In  order  to  red  ace  tbe  various  gauges  to  the  zero  level  of  the  one  at  Mayport,  v 
has  been  done  on  Sheet  No.  2  and  m  Table  No.  1,  the  relative  elevations  of  each  gan^t^ 
had  to  be  determined.  No  line  of  levels  existing  along  the  St.  Johns  River  al>o\r 
Mayport,  this  determination  was  made  from  a  study  of  actual  and  of  the  mean  Xi<Ia 
curves  and  their  relative  positions  in  time,  the  result  of  which  study  is  rendered  ot 
Sheet  No.  3.  A  test  of  the  correctness  of  the  adopted  arrangement  of  the  ciir>'ee  i: 
height  is  furnished  by  the  ebb  and  flood  surface  slopes  derived  from  it  and  plattec 
on  Sheet  No.  4. 

Two  characteristics  of  the  St.  Johns  as  a  tidal  stream  are  preeminently  apparent 
from  the  tables  and  the  diagrams,  viz,  the  rapid  decline  or  the  tidal  wave  in  the 
lower  portion,  of  which  more  will  be  said  furtlier  on,  and  the  stability  of  the  dura- 
tion of  ebb  and  flood  up  to  the  head  of  tide  almost.  As  on  the  Hudson  River,  tl.' 
usual  increase  of  the  duration  of  ebb  and  decrease  of  the  duration  of  flood  in  thr 
upstream  direction  is  not  observed^  presumably  due  in  both  cases  to  the  compara 
tively  small  volume  of  fresh  water  moving  in  the  river  bed. 

S.  Reduction  ofpole-Jloat  velocities.— J^o  current  meters  being  available  at  the  time  sc\ 
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>T  the  eomroeBcement  of  the  work  at  Mayporty  it  was  decided  to  do  it  by  means  of 
H>le  floats.  In  the  siibseqaent  office  reductions  this  necessitated  a  coinputatiou  of 
bv  Actual  mean  velocity  from  the  observed  velocity  of  the  pole  float,  for  which  par- 
los«  no  fonoola  exists.  In  order  to  obtain  a  reliable  basis  for  this  operation,  a 
^ries  of  carrent  meter  observations  were  made  as  soon  as  instmments  became  avail- 
ible.  It  seems  best  to  give  a  brief  description  of  this  work  aud  its  results  here,  so 
B  to  avoid  an  interruption  of  the  more  important  matter  of  the  report  further  on. 

The  observations  were  taken  in  the  nsual  way,  by  means  of  a  Stuckpolo  propeller 
lieter  ami  electrical  recording  apparatus,  from  a  boat  anchored  in  the  stream  on  the 
ireviously  gauged  line.  Observations  were  made  at  depths  from  3  to  3  feet  and 
irtiicipally  extended  through  the  periods  of  maximum  ebb  and  flood  current.  From 
lie  tieldwork  the  usual  ebb  and  flood  velocity  curves  were  platted  and  are  sub- 
sit  ted  herewith  on  fonr  sheets.  From  these  were  found  the  mean  velocities  at  the 
farions  depths  and  daring  the  various  im|>ortant  periods  principally  during  maximum 
ibb  and  flood  carrent  and  during  the  entire  duration  of  ebb  current.  'Ihese  mean 
velocities  were  then  platted  on  a  fifth  sheet,  submitted  herewith,  rendering  the 
dean  vertical  velocity  curves  for  the  periods  designated  above,  from  which  were  de- 
erinined  the  velocities  with  which  pole  floats  of  vaifous  lengths  would  have  moved 
D  each  case.  The  results  so  found,  which  are  noted  in  the  diagram,  were  then  sub- 
fcituted  into  Francis's  forumla, 


^^m=v/r  1 1—  0.116  (D*  —  N)  I 


inri  the  value  of  K  computed  for  each  individual  case.  The  assumption  of  N  as  vari- 
ilile  is  an  innovation  iirst  introduced,  I  believe,  by  Capt.  O.  M.  Carter,  for  the  pur- 
KMM*  of  giving  the  formula  a  wider  scope  of  applicatiou. 

The  numerous  values  of  N  obtained  from  the  available  data  were  satisfactorily 
mi  form,  as  will  be  seen  from  the  diagrams,  in  which  they  are  platted.  For  the  flood 
nirrent  it  was  found  that  N  was  practically  equal  to  zero,  while  for  the  ebb  current 
the  foUowing  table  renders  the  values  unaer  various  conditions. 

rABL.s  No.  3.— Tallies  of  N  during  ehh  current j  for  various  valuM  of  J>  aud  variou$ 

oondiHon$  of  wind. 


D. 

Yalaes  of  N  when  wind's  direction  Is^ 

Downstresm. 

Calm. 

Upstream. 

0.050 

-OL086 

—a  020 

+0.010 

0.100 

^.100 

—0.128 

—0.066 

0.150 

-0.280 

_0.208 

—0.136 

0.200 

-4.340 

—0.270 

-0.108 

0.250 

-4.300 

4.320 

-0.260 

0.300 

—0.425 

—0.358 

—0.290 

0.350 

-0.456 

-0.390 

—0.325 

0.400 

-0.482 

-0.426 

—0.340 

The  deaignations  here  and  in  the  above  formula  are  as  follows: 

yi Depth  of  water.    Immersion  of  float. 

Depth  of  water. 
^m=Tme  mean  velocity  on  vertical. 
^  r  =  Velocity  of  pole  float. 

The  following  is  submitted  in  criticism  of  those  results: 

It  is  apparent  fh>m  the  formula  that  the  factor  with  which  the  pole-float  velocity 
lAB  to  be  mnltiplied,  in  order  to  obtain  tmc>  mean  velocity,  increases  with  an 
ncreasing  K  ana  decreases  with  a  decreasing  N,  in  other  words,  the  excess  of  pole- 
loat  velocity  over  true  mean  velocity  is  the  greater  tbe  smaller  K  is,  and  vice  verta, 
iiow,  ddring  ebb  current  we  invariably  have  found  N  greater  when  the  wind  is 
Ipstream  than  when  it  is  downstream,  in  other  words,  we  have  found  a  smaller 
access  of  pole-float  velocity  in  an  upstream  wind  than  in  a  downstream  wind.  The 
orrectnees  of  this  result  becomes  apparent  when  we  consider  that  the  upstream 
rind  rtiardB  the  velocities  of  the  upper  strata  and  thereby  le$seHH  tlie  difference 
M*t  ween  them  and  the  velocities  existmg  in  the  lower  strata,  while  the  downstream 
rind  oeosleraief  the  upper  velocities  and  thereby  %nerea9e$  the  diiference  between 
hem  and  the  lower  ones. 

Similar  conditions  are  found  when  ebb  and  flood  currents  are  compared.  For  the 
btt«r  we  have  found  K  practically  at  zero,  while  for  the  former  it  is  always  smaller 
than  zero.  That  means  that  the  excess  of  pole-float  velocities  over  true  mean  veloc- 
liea  has  been  found  to  be  less  during  flood  than  during  ebb  current,  a  result  the  correct- 
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^es8  of  which  becomeg  apparent  when  it  is  conBidered  that  the  fresh- water  flow  of  a  iM 
river  has  the  tendency,  on  account  of  its  lower  specific  gravity,  to  make  itself  nv« 
felt  in  the  upper  strata  than  in  the  lower  ones,  and  that  its  action  on  the  velocitis 
in  snch  upper  strata  will  therefore  be  a  retarding  one  during  flood  current  and  s 
aeoderating  one  during  ebb  current. 

The  above  values  for  N  have  been  employed  to  compute  the  required  oorrectioxisC 
the  tidal  velocities  found  at  Miwport. 

S/ The  freeh-waier  flow  of  the  St,  Johns, — ^I  now  proceed  to  discuss  the  work  donet 
the  upper  river  for  the  purpose  of  determining  the  fresh- water  flow  of  the  St.  J0I1& 

In  selecting  the  locality  at  which  the  river  was  to  be  gauged  the  following  cond^ 
orations  suggested  themselves : 

Between  Jacksonville  and  Palatka  the  cross-sectional  areas  of  the  river  are  tp 
great  (varying  between  about  80,000  and  150,000  square  feet)  as  compared  with  the  vi- 
ume  moving  in  the  river;  thevelocities  are,  therefore,  small,  andastheriveris  very  wj# 
(nearly  2  miles  on  the  average)  it  would  be  very  difficult  and  time  robbing  to  eliiEr 
nate  the  effect  of  wind  from  current  observations  made  on  this  stretch.  For  tha 
reasons  good  results  can  be  obtained  within  a  reasonable  time  only  above  Palath 

Although  between  Palatka  an€  Lake  George  the  river  is  verv  much  narrower  tbi 
on  the  stretch  just  mentioned,  still  even  here  the  widths  are  sufficiently  great  to  all* 
even  slight  winds  to  affect  the  very  low  velocities  in  a  way  which  it  would  be  vef 
difficult  to  determine  exactly.  Besides  this,  the  current  runs  flood  almost  as  fare 
as  Lake  George,  thus  introducing  another  complicating  element.  For  these  rea^ 
it  was  thought  advisable  to  select  a  point  in  the  narrow  and  wind-sheltered  port:i 
of  the  river  immediately  above  Lake  George,  where  no  flood  current  is  ezperien«( 
even  when  the  upper  river  is  low. 

The  locality  decided  upon,  Volusia,  is  about  6  miles  above  Lake  George  and  alxi 
127  miles  above  the  month.  According  to  the  best  information  available  the  area«' 
the  river  basin  above  Volusia  is  about  3,000  square  miles,  while  the  area  of  the  enti? 
basin  is  about  8,100  square  miles.  Assuming  an  equal  coefficient  of  efflux  at  Volii^ 
and  at  the  mouth  this  proportion  applied  to  the  results  found  for  the  former  poif 
would  render  the  fresh- water  flow  at  the  latter  point. 

The  ganging  was  done  by  means  of  pole  floats  which  were  started  firoin  three  bnt" 
anchored  across  the  width  of  the  river  (which  here  is  about  380  feet),  and  the  pass^e 
of  which  through  an  upper  and  a  lower  range,  100  feet  apart,  was  observed  from  tk 
shore.  The  observations  were  in  all  cases  continued  long  enough  to  show  clearly  t> 
conditions  of  flow  prevailing  throughout  an  entire  tide  (twelve  hours  and  twenty-f^ 
minutes).  This  was  necessary  because  the  flood  current,  although  never  actuaL'.< 
making  its  appearance,  still  made  itself  felt  by  a  considerable  slacking  of  the  onnei 
at  certain  periods. 

The  results  obtained  were  computed  and  platted  in  the  usual  way  and  are  here^t^ 
submitted  on  three  sheets.  The  reduction  of  pole-float  velocity  to  mean  velocity  t* 
made  according  to  Francis's  formula,  the  values  of  N  being  those  given  for  varioa 
values  of  D  by  Capt.  O.  M.  Carter.  In  the  following  table  are  rendered  the  cat 
densed  results  found  for  the  fresh- water  volume  at  Volusia. 

£^um4  of  gauging  work  at  Volusia. 


Date. 


July  30 

SepteQtl)er  14 
Sept^nber  15 
OctoberlT... 


Honra 
obsorred 


10 

8 
11 
101 


Knraber 
of  obser- 
vations. 


100 
120 
180 
240 


Volume  dur- 
ing 12k  25*. 


OvbUfMt. 
71,800.000 
110,700.000 
103,000,000 
830.600,000 


Force  and  dir» 
tiou  of  irind. 


Down  light. 
Down  liirht. 
Up  liirhi! 
Almost  oalm. 


With  reference  to  the  stnte  of  the  upper  river,  we  therefore  have  the  followis; 
conditions  of  fresh-water  flow  at  Volusia. 

Tablb  No.  i,^VolufM9  of  fresh-water  flow  at  Volusia  and  corresponding  height  of  rite. 


Date. 


July  30 

September  14  and  15 
October  17 


Beading 
of  linage 

at  St: 

Francis. 


8.0 

10.7 
11.5 


Volnme  of  freab  water— 


Dnringl2k25-. 


Ovbiefwt, 
71,800,000 
111,400.000 
230,600.000 


Daring  1 
seoond. 


OubU/eH, 

2,492 
5,159 


Moanw 
lodtj- 


as 

0.-' 
ac 
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Thesn  rcsnltH  have  been  platted  in  the  usnal  way,  the  K^^uge  readings  as  the  ordi- 
niitee  and  the  correapondinff  discharges  as  the  abscissas,  and  fVoui  the  three  points 
tUas  obtained  the  carve  of  discharge  at  Volusia  has  been  constructed  on  sheet  No. 
5.  By  means  of  this  cnrve  and  on  the  basis  of  the  daily  observations  of  the  St. 
Francis  cange  the  discharge  at  Yolnsia  daring  twelve  hours  and  twenty-five  min- 
ntea  has  been  determined  ror  each  day  ttom  the  1st  of  July  to  the  31st  of  December, 
1892,  and  is  rendered  in  the  following  table. 

Tabls  5. — Reading*  of  river  gauge  at  St  FranoU  framJuljf  1  to  December  SI,  189^,  and 

eorreeponding  vclumee  of  dieckarge  at  Volmeia. 

[In  milion  cul>io  feet  per  12  boors  25  minotee.] 


July. 

August. 

September. 

October. 

Kovomber. 

Docoiubor. 

Date. 

Gauge. 

Gauge. 

1 

s 

Gauge. 

.a 

Gauge. 

• 

1 

P 

Gauge. 

P 

Gauge. 

P 

1 

2 

3 

4 

6 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

10 

17 

18 

19 

20 

21 

23*. 

24 

25 

26 

27 

28 

29 

30 

31 

9.10 
0.10 
0.10 
9.10 
9.06 
0.08 
9.06 
9.08 
9.08 
9.06 
9.08 
9.08 
9.08 
9.08 
0.06 
9.08 
9.06 
9.08 
9.06 
9.08 
9.08 

oioe 

9.06 
9.06 
9.08 
9.06 
9.08 
9.08 
9.00 
8.91 
8.91 

76 
75 
75 
75 
75 
75 
76 
76 
76 
76 
76 
76 
76 
76 
75 
76 
76 
75 
75 
76 
76 
75 
75 
76 
76 
76 
76 
75 
78 
72 
72 

8.90 

8.86 

9.0 

9.04 

9.06 

9.06 

9.08 

0.12 

0.16 

9.16 

9.20 

9.27 

9.29 

9.31 

9.83 

9.42 

9.60 

9.66 

9.75 

9.83 

9.83 

9.85 

9.87 

9.87 

9.87 

9.86 

9.79 

9.76 

9.70 

9.58 

9.68 

72 
71 
73 
74 
76 
76 
76 
76 
76 
75 
76 
78 
78 
76 
78 
80 
83 
84 
86 
88 
88 
88 
80 

2 
89 

88 

87 

86 

85 

83 

83 

9.66 
9.75 
9.83 
9.96 
9.87 
10.08 
10.16 
10.33 
10.45 
10.58 
10.80 
10.87 
10.83 
10.77 
10.70 
10.76 
10.83 
10.83 
10.87 
10.01 
11.00 
11.14 
11.20 
11.31 
11.31 
11.31 
11.25 
11.25 
11.83 
11.60 

84 

80 

88 

91 

89 

93 

96 

100 

103 

107 

116 

119 

117 

114 

112 

114 

117 

117 

119 

121 

128 

164 

166 

196 

106 

196 

181 

181 

202 

246 

11.70 
11.76 
11.77 
11.80 
11.80 
11.76 
11.70 
11.70 
11.67 
11.67 
11.65 
11.62 
11.68 
11.68 
11.54 
11.50 
11.46 
11.42 
11.42 
11.88 
11.88 
11.83 
11.88 
11.88 
11.88 
11.64 
11.54 
11.60 
11.42 
11.37 
11.25 

297 
310 
817 
823 
823 
810 
207 
297 
289 
280 
284 
270 
266 
266 
256 
246 
234 
224 
224 
201 
201 
201 
201 
201 
201 
266 
256 
246 
224 
210 
181 

1L16 
11.06 
11.00 
10.92 
10.83 
10.83 
10.83 
10.83 
10.83 
10.83 
10.83 
10.80 
10.75 
10.70 
10.65 
10.65 
10.60 
10.64 
10.60 
10.46 
10.46 
10.46 
10.46 
10.46 
10.50 
10.50 
10.50 
10.50 
10.60 
10.60 

158 
188 
129 
122 
117 
117 
117 
117 
117 
117 
117 
116 
113 
112 
109 
109 
108 
106 
105 
103 
103 
103 
103 
103 
105 
105 
106 
105 
106 
106 

10.60 

10.50 

10.60 

10.60 

10.42 

10.42 

10.42 

10.42 

10.42 

10.42 

10.46 

10.46 

10.40 

10.33 

10.33 

10.88 

10.16 

10.16 

10.08 

10.00 

10.00 

9.90 

9.86 

9.86 

9.86 

9.85 

9.80 

9.80 

9.80 

9.80 

0.80 

106 

105 

105 

105 

102 

102 

102 

102 

102 

102 

103 

103 

103 

100 

100 

100 

05 

96 

93 

92 

92 

89 

88 

88 

88 

88 

87 

87 

87 

87 

87 

The  means  of  the484  individual  figures  of  this  table  are  as  follows: 

If eaas  of  8t.  Franeie  gauge  readinge  and  Volueia  diediarge  during  the  eix  monthe  from 

Julg  1  to  December  SI,  1S9M, 

Mean  reading  of  gauge  at  St.  Francis feet..  10.3 

Mean  discharge  at  Yolnsia  in  12  hours  25  minutes cubic  feet . .  125, 200, 000 

In  order  to  determine  from  this  the  general  average  discharge  at  Volusia,  we  have 
now  to  eonaider  the  conditions  of  rainfall  under  which  the  above  discharge  took 
place  and  their  proportion  to  mean  rainfall.  In  the  following  table  are  {^iven  the 
neighta  of  rainfall  at  different  points  in  and  near  the  St.  Johns  River  Basin  during 
the  period  in  question : 

Tablb  6. — Height  ofraiufeXl  in  imikm  at  rartoas  pcinU  near  ike  8t.  Johne  Biver  from 

Julg  1  to  December  SI,  1892. 


Locality. 


Federal  Point 

UreoB  Cove  Springs. 

Jacksonrille 

Japit«r 

Honritts  IsiaBd 

8t.Angnstiae .. 

Titn^^lUe 


July. 

Au- 

Septom- 
uer. 

Octo- 

Noyem- 

Decem- 

gust. 

ber. 

ber. 

ber. 

2.50 

12.10 

13.61 

3.32 

0.06 

1.80 

6.72 

9.09 

16.83 

6.11 

0.15 

1.60 

3.16 

4.84 

14.04 

8.34 

064 

2.«2 

0.08 

2.80 

14.43 

14.00 

0.89 

4.44 

5.03 

2.37 

8.04 

3.69 

0.40 

1  66 

1.13 

7.36 

14.50 

3.40 

0.15 

1.77 

0.97 

2.24 

16.67 

6.75 

0.66 

2.41 

Total. 


33.28 
88.50 
2H.54 
36.64 
21.09 
28.31 
29.60 
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Average  total  precipitation  from  July  I  to  December  31,  1892,  30.85. 

The  only  place  near  the  St.  Johns  Kiver  at  xr hich  observations  of  rainfall  have 
been  made  ior  an  extended  period  iiT  Jacksonville.  From  a  series  of  twenty  years 
we  find  for  this  place  an  annual  mean  of  about  55  inches.  The  short  series  available 
for  Titnsville  and  for  Jupiter  appear  to  indicate  that  the  annual  mean  in  then^>er 
portion  of  the  river  basin  is  somewhat  greater.  We  can  not,  therefore,  be  for  out  of 
the  way  by  assuming  the  mean  annual  rainfall  throughout  the  entire  basin  of  the 
St.  Johns  River  to  be  somewhere  between  55  and  60  inches.  As  the  average  of  all 
the  heights  of  rainfall  given  in  Table  No.  6  corresponds  very  well  with  these  figurM, 
we  may  assume  that  during  the  period  from  the  1st  of  July  to  the  31st  of  December, 
1892,  average  conditions  ot  rainfall  have  prevailed  in  the  basin  of  the  St.  Johns 
River,  which  would  lead  to  the  inference  that  the  mean  discharge  found  for  this 
period  may  be  looked  upon  generally  as  the  average  discharge  of  the  river  at  Volusia. 
Applying  to  this  the  proportion  of  the  area  of  the  entire  basin  to  the  area  above 
Volusia  (8,100  to  3,000)  we  now  obtain:  Mean  volume  of  fresh  water  flow  at  May- 
port  during  the  six  months  from  Jul^  1  to  December  31, 1892,  during  a  mean  tide  of 
12  hours  25  minutes,  338,000,000  cubic  feet.    During  one  second,  7,564  cubic  feet. 

While  the  conditions  of  rainfall  during  our  period  of  observation  were  found  t-o 
correspond  very  closely  to  average  ones,  it  should  be  meutioned  here  that  during  tiie 
preceding  six  months  the  rainfall  in  the  basin  of  the  St.  Johns  appears  to  have  been 
abnormaUy  small,  as  will  be  apparent  from  the  following  data: 

Table  6*. — Height  of  rain/all  in  inohw  at  varioua  pointa  near  the  St,  Johne  Biverfram 

January  1  to  June  SO,  189£» 


Locality. 


Federal  Potnt 

Green  Cove  Springs 

JacksonTiUe 

Jnpiter 

Horritto  Island 

Mlcco 

TituBTUle 


Jan- 
uary. 

Feb 
raacy. 

March. 

ApriL 

May. 

Jane. 

Total. 

0.29 

0.2S 

2.00 

a77 

1.16 

8.07 

12.55 

3.44 

0.30 

0.90 

0.80 

1.71 

7.64 

14.29 

3.99 

0.77 

0.76 

O.U 

1.34 

6.88 

13.35 

2.56 

2.70 

3.70 

0.53 

2.30 

14.76 

28.61 

0.42 

2.77 

0.56 

1.04 

3.13 

5.83 

18.75 

0.70 

2.97 

L41 

8.06 

2.42 

11.72 

22.  S8 

1.07 

2.09 

L30 

1.08 

3.80 

8.76 

18.10 

Average  total  precipitation  from  January  1  to  June  30, 1892, 17.28  inches. 

It  is  probable  that  the  influence  of  the  preceding  dry  period  extends  into  the  period 
of  observation  immediately  following  it,  and  that,  therefore,  the  tme  average  fresh- 
water  discharge  of  the  St.  Johns  is  somewhat  ^eater  than  found  above,  while  it 
is  impossible  to  determine  the  amount  of  the  difference,  still  a  maximum  limit  can 
be  stated,  greater  than  which  it  can  not  be.  Assuming  the  average  height  of  rain- 
fall in  the  basin  of  the  St.  Johns  during  the  entire  year  1892,  on  the  basis  of  tables  6 
and  6*,  at  48  inches,  then  the  average  fresh- water  discharges,  as  determined  ftom 
gauge  observations  extending  over  the  entire  year,  would  nave  been  only  jH(  of  the 
true  mean  discharge — that  is  it  would  have  been  found  25  per  cent  too  small.  Now 
clearly  the  difference  for  the  second  half  year  during  which  normal  conditions  pre- 
vailed  must  have  been  less  than  this — ^that  is  the  amount  by  which  the  average  May- 
port  fresh-water  flow  has  been  found  too  small  must  be  less  than  85,000,0(S)  cdbic 
feet.  While  this  would  put  the  outside  limit  of  the  true  mean  fresh- water  discharge 
at  Mayport  during  12  hours  and  25  minutes  at  abont  422,000,000  cubic  feet,  it  is  proh- 
able  tibat  this  quantity  really  ranges  somewhere  between  340,000,000  and  400,000,000 
cubic  feet. 

For  a  veiT  low  river  (St.  Francis  gauge,  8.75)  we  find  from  Sheet  No:  6  a  finesh- water 
flow  at  Volusia  of  70,000,000  and  consequently  one  at  Mayport  of  189,000,000  cubic 
feet. 

The  highest  state  of  the  river  of  which  any  record  could  be  obtained  occurred  in 
October,  1891,  with  a  reading  of  13.25  at  the  St.  Frauds  gauge.  For  this  state  of 
the  river  we  infer  from  Sheet  No.  5,  a  discharge  of  about  600,000,000  cubic  feet  at 
Volusia,  and  consequently  one  of  about  1,600,000,000  cubic  fbet  at  Mayport,  figures 
that  can  be  given  as  very  approximate  only.  Recapitulating  aU  these  results  we 
have — 

Tablb  No.  7. — Volumes  of  freak-water  flow  at  Mayport, 

1.  When  the  river  is  at  an  average  state: 

Discharge  in  12  hours  25  minutes cubic  feet . .      370, 000, 000 

Discharge  in  1  second do....  8,280 

2.  Wlien  the  river  is  at  lowest  recorded  stage  (St.  Francis  gauge,  8.75) : 

Discharge  in  12  hours  25  minutes cubic  feet..      189, 000, (NX) 

Discharge  in  1  second do....  4,230 
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3.  When  the  riyer  is  at  highest  recorded  stage  (St.  FrsBois  gauge, 
13.25) : 

DtMharge  in  12  hours  25  minutes onbio  Ibet..  1,600,000,000 

Discharge  in  1  second do....  85,800 

The  obyioas  characteristic  of  the  St.  Johns  apparent  from  this  table  is  the  remark- 
able nniformity  of  its  flow.  Its  mnximnm  fresh- water  discharge  appears  to  be  only 
abont  nine  or  ten  times  greater  than  the  minimum  discharge,  a  uifference  many 
times  smaller  than  is  ever  found  in  rivers  and  streams  situated  in  hilly  or  mountain- 
ons  eouutrv. 

It  should  finally  be  mentioned  that,  under  the  assumption  of  an  annual  rainfall  of 
60  inches,  the  figures  rendered  in  Table  7  place  the  coefficient  of  efflux  under  mean 
conditions  at  about  0.23,  a  figure  very  clone  to  Qen.  Gillmore's  eetiiuate  of  1879,  and 
comiiderably  less  than  was  estimated  by  me  in  my  preliminary  report  to  you  of  June 
30,  1»92. 

For  the  comparison  of  the  results  of  the  fresh- water  f;anging  with  those  of  the  tidal 
ganging  at  Miurport,  it  becouies  necessary  to  detornune  the  time  consumed  in  the 
prf>p&gation  of  a  ^ven  condition  of  fresh-water  flow  (or  a  given  state  of  the  upper 
river)  from  Volusia  to  the  mouth.  For  this  purpose  the  gauge  readings  taken  at 
St.  Francis,  at  Jacksonville,  and  at  Dames  Point  nave  been  platted  on  Sheet  No.  5, 
and  from  a  study  of  them  it  becomes  apparent  that  the  variations  of  the  state  of  the 
river  at  St.  Francis  make  themselves  felt  as  far  down  as  Dames  Point  practically 
Btniultaneonsly.  Tiie  commencement  at  St.  Francis  of  the  decided  rise  on  Auguet 
15,  the  high  stage  of  the  river  on  September  11  and  12,  and  again  on  October  26  and 
27,  they  lul  are  reflected  simultaneously  in  similar  conditions  at  Jacksonville  and  at 
Dames  Point,  conditions  that  could  not  have  been  produced  there  by  tidal  causes,  as 
the  three  periods  above  mentioned  are  perio<ls  of  neap  tide. 

We  therefore  arrive  at  the  conclusion  that  the  conuitions  of  fresh- water  flow  pre- 
vailing at  any  time  at  Volusia  prevail  simultaneously  at  Mayport.  The  cause  of 
this  is  nndonbtedly  to  be  sought  in  the  great  extent  of  the  tidal  portion  of  the  river 
which  reaches  to  within  lees  than  20  miles  of  Volusia. 

4»  Gauging  warJe  done  at  Magport, — It  hss  been  stated  already  that  this  work  was 
done  by  means  of  pole  floats,  no  current  meters  being  available  at  the  time. 

A  line  was  laid  out  across  the  river  near  the  Government  pier,  its  shore  ends  being 
marked  by  a  flagstaff  on  each  shore ;  100  feet  al>ove  it  and  tlie  same  distance  below 
it  lines  parallel  to  it  were  laid  out  and  marked  in  a  similar  way ;  each  of  the  three 
lines  was  then  carefully  sounded.  The  tbree  cross  sections  obtained  in  this  way 
are  rendered  on  Sheet  No.  7  and  marked  lower  cross  section,  center  cross  section, 
and  upper  cross  section.  During  the  ebb  the  boats  frx>m  which  the  floats  were 
started  wimld  drop  anchor  ou  the  upper  range  and  then  payout  lines  until  they  were 
ab€>ut  20  feet  above  the  center  range;  the  passage  of  the  floats  would  then  be  ob- 
served on  this  and  on  the  lower  range.  During  the  fluod  the  l»oats  would  drop 
snchor  on  the  lower  range  and  then  pay  out  line  until  they  were  about  20  feet  below 
the  center  range;  the  passage  of  the  floats  wonld  then  be  observed  on  this  and  on 
the  npper  range.  Tlio  picking  up  and  returning  of  the  floats  to  the  starting  point 
was  done  by  Uie  nsphtha  launch. 

It  was  attempted  first  to  fix  the  positions  of  the  seven  points  on  which  ganging 
was  to  be  done  by  means  of  can  buoys  anchored  on  the  center  range.  But  these 
were  interfered  with  to  such  an  extent  by  passing  vessels,  that  in  their  stead  upriver 
ranges  were  selected,  the  intersection  of  wnich  M'ith  the  center  line  gave  the  desired 
points.  As  a  check  ou  the  correctness  of  the  boat's  positions  instrumental  observa- 
tions were  taken  mm  the  shore  on  each  day  for  flood  as  well  as  for  ebb  position. 

The  mean  low-water  depths  at  the  buoy's  range  between  about  15  and  35  feet  and 
the  immersed  lengths  of  floats  emidoyed  varied  between  14  and  30  feet.  The  differ- 
ence between  depth  and  immersed  length  of  float  in  most  cases  was  less  than  two- 
tenths  of  the  depths,  and  only  in  one  case  runs  up  as  high  as  two-sevenths. 

Observations  were  made  on  Au^st  12, 13, 15, 16, 17, 18, 20, 22,  and  23.  By  commenc- 
ing work  very  early  in  the  morning  and  continuing  it  until  dark  it  was  generally 
possible  to  get  a  complete  flood  and  a  complete  ebb  in  one  day,  although  about  an 
nour  was  lost  each  morning  in  bringing  the  boats  into  position  and  in  other  prepa- 
rations. Work  was  done  on  three  verticals  simultaneously  esch  day,  and  the  gen- 
eral plan  was  to  have  the  work  of  one  day  overlap  that  of  the  next  day  in  this  way, 
that  there  would  be  at  least  one  vertical  in  common  on  both  days.  On  account  of 
the  low  and  flat  banks  of  the  river  the  volume  of  discharge  can  be  assumed  as  pro- 
portional to  the  range  of  tide  only  within  very  small  limits;  beyond  that  the  vol- 
ume most  increase  in  a  much  greater  ratio  on  account  of  the  additional  areas  of  low- 
lands covered.  It  was,  therefore,  decided  to  oontinne  observations  until  6bh  as  well 
ss  flood  had  been  observed  under  tidal  conditions  approaching  the  mean  very  closely, 
so  as  to  confine  subsequent  reduction,  if  at  all  required,  to  small  limits.  Accordingly 
ths  data  of  oommenciiig  operations  was  selected  so  that  during  the  first  few  days 
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ebb  and  flood  tides  approaching,  the  mean  might  be  expected.  As  a  matter  of  fact 
ebbtides  approaching  mean  conditions  were  obtained  almost  from  the  b^^iuuDg 
thtonghont  the  entire  duration  of  work,  while  approximately  mean  flood  tides  wer^ 
not  obtained  before  the  last  two  days. 

The  field  work  was  computed  and  platted  in  the  nsnal  way  and  the  resnltinfc 
onrves  of  the  pole-float  velocity  are  submitted  herewith  on  nine  sheets.  From  these 
corves  the  total  lengths  were  computed  that  each  float  would  have  traveled  had  it 
been  under  the  contiunous  influence  of  the  current  of  the  ganged  locality,  dnring 
the  entire  gauged  ebb,  respectively,  flood ;  these  lengths  are  rendered  in  Table  No.  ft. 
and  the  further  progress  of  the  work  or  computation  is  explained  by  a  series  of 
tables  following  this,  viz : 

In  Table  No.  9  is  given  the  average  depth  at  each  vertical  during  each  ^aged  tid« 
and  the  immersed  length  of  float  employed.  From  this,  in  connection  with  F^^mcis' 
formula  and  the  values  of  N  as  found  above,  the  true  lengths  of  ebb  and  fl<M>d  flow 
(as  they  would  have  been  observed  if  the  float  in  each  case  had  reached  to  the  bot- 
tom) have  been  computed  and  are  given  in  Table  No.  10.  The  product  of  these^  and 
the  cross-sectional  areas  pertaining  to  them,  would  now  render  the  volumes  of  dis- 
charge. 

These  cross-sectional  areas,  that  is,  the  area  of  compartment  pertaining  to  each 
vertical  for  each  observed  ebb  or  flood  flow,  may  be  considered  to  consist  of  two 
portions,  viz :  that  below  and  that  above  the  mean  low- water  lines.  The  former  h 
constant  and  is  easily  found  from  Sheet  No.  6,  on  which  the  position  of  verticals  U 
given  for  ebb  and  for  flood.  The  latter  is  variable  and  depends  upon  the  aTeni<;e 
elevation  of  surface  above  mean  low  water  during  the  observed  ebo  or  flood  flow. 
In  order  to  determine  this,  the  tidal  curves  were  platted  from  the  readings  taken  at 
Mayport  for  each  ebb  and  flood,  the  currents  or  which  were  observed.  On  thes*' 
curves,  which  are  submitted  herewith  on  four  sheets,  the  mean  low-water  lines  ami 
the  time  of  change  of  current  are  shown;  the  average  height  of  the  ebb  and  flood 
ordinates  above  such  mean  low-water  line  was  determined  bv  a  simple  process  of 
addition  and  division.    The  height  thus  found,  multiplied  by  the  width  of  the  com- 

Eartment,  then  rendered  the  amount  to  be  added  to  tne  portion  of  the  compartment 
elow  mean  low-water  in  order  to  obtain  the  entire  area.  It  remains  to  say  that  tbr 
compartments  I  and  7  were  assumed  not  to  extend  to  the  shore,  but  only  to  within 
^bout  100  feet  from  it;  from  this  point  the  length  of  flow  found  at  vertical  i  and  at 
vertical  7  was  assumed  to  gradually  decline  to  zero  at  the  shore.  Besides  the  com- 
partments pertaining  to  the  verticals,  there  is  therefore  an  additional  one  at  each 
shore,  the  corresponding  length  of  now  of  which  is  half  the  length  of  flow  of  tht^ 
nearest  vertical.  The  areas  of  compartments  found  in  the  described  way  are  rend- 
ered in  Table  No.  11,  and  the  products  of  these  and  the  true  lengths  of  flow  of  Table 
No.  10,  that  is,  the  volumes  of  discharge  as  found  by  gauging,  are  given  in  Table 
No.  12. 

Table  8. — Length  of  flow  at  Mayport  in  feet,  <u  obeerved  by  pole  floats, 

1.  BBB. 


Nnmber  of  yerti- 
c*l. 

Ang.  12 

(H.W., 

4.85;  L. 

W.-0.25). 

Ang.13 

4.95;  L. 
W.,0.25). 

Angje 

(H.W., 

4.55;  L. 

W.,0.45). 

AugJ7 

(H.W., 

4.20;  L. 

W.,0.S6). 

Anir.  18 

(H.W., 

4.70;  L. 

W.,0.85). 

ATir.10 

(H.V., 

4.55;  L. 

W.,0.35). 

Aug.  22     Anir.  23 
(H.V.,   '  (H.W.. 
4.70;  L.     4.fl0:  L. 
W.,0.35).jW..0.45). 

1 

51,768 
54,756 
47,556 

2 

^ 

51   480 

3 

52,506 
44,586 
42,552 

62,704 
49,320 
42,876 

47,412 
45,756 
40,572 

.^. 

48  b*A 

4 

46,188 
41,076 
88.706 

49,982 

43,416 

5 

42,228 
40,428 
42.000 

44,892 

6 

41,364 

7 

2.  FLOOD. 


Number  of  verti- 
osl. 

Antl2 
(L.  \V., 

—0.45;  H. 

W.,4.85). 

Aug.  13 
(L.W., 

—0.30;  H. 

W.,4.95). 

Auff.15 

(L.W., 

0.45;  H. 

W.,5.26). 

AogJS 

(L.^Wy 

0.45;  H. 

W.,6.16). 

Aufcl7 

(L.V. 

0.85;  H. 

W.,5.25). 

0.86;  H. 
W.,&.35). 

0.46;  H. 
W.,4.10>. 

A«rJ3 

(ilw., 

035;  H. 
W.,4.80). 

1 

0,482 
89,888 
43,668 

2 

91  ^^ 

3 

60,184 
53,820 
53,496 

66,836 
60,696 
52,236 

51.480 
64.252 
60,832 

63,424 
66,736 
56,404 

36.57*: 

4 

46,788 
27,234 
36,252 

87.0)V 

5 

63,360 
56,772 
46,612 

6 

7 

NoTK.— At  the  head  of  each  column  of  this  table  the  Mayport  }dA  sad  tow  water  pertainiBc  to  th^ 

knired  tide  is  ^v«n.  /  *  «^  w  •  ^ 


ganged  tide  ia  giToii. 
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Tablb  9. — Average  depth  cf  water  (D)  and 


length  ofjloai  (X). 


1.  EBB. 


No.  of 

▼er- 

lieaL 

Aog.l2(al- 
moat  calm). 

Aag.l3 
(down, 
light). 

Ang.l6 

(acrma, 

Ught). 

Ang.n 
(ap.l{ght). 

Ang.  18 
(up.  rood- 
orate). 

Aug.20(np, 
moaorato). 

Ang.  23 

(acroaa,yerT 

light). 

Ang.  93 

(aoitMia, 
froah). 

D. 

L. 

D. 

L. 

D. 

L. 

D. 

L. 

D. 

L. 

D. 

L. 

D. 

L. 

D. 

L. 

1   

17.0 
19.0 
22.0 

14.3 
17.5 
19.0 

o 

* 

;j    

21.5   16.6 

22.0 
26.0 
30.5 

17.0 
19.0 
22.0 

22.0 
26.0 
30.5 

17.0 
19.0 
23.0 

20.3 

17.0 

4    

24.3!  22.0 
S0.0|  ^-0 

26.5 
30.5 
35.5 

24.0 
3a  0 
30.0 

26.1 

22.0 

22.0!  19.0 
20.0  22.0 

5    

36.5 

26.6 

30.6     20.0 
35.0     80.0 

« 

85.5  30.0 
20.5   ISO 

7 

1 

1 

2.  FLOOD. 


Now  of 

▼or- 
tieoL 

Ang.  12 

(acTDoa, 
modexmte). 

Ani;.  13 

(down, 

Tery 

Mghi). 

Ang.  15 

Mown, 

moderate). 

Ang.  16 
(aoroaa, 
light). 

Ang.  17 
(up.  mod- 
erate). 

Ang.  18 
(np,  ueah). 

Ang.  22 

(down,  renr 

light). 

Ang.  23 

(alrouat 

calm). 

D. 

L. 

D. 

L. 

D. 

L. 

D. 

L. 

B. 

L. 

b. 

L. 

D. 

L. 

D. 

L. 

1 

20.6 
23.0 
24.2 

14.3 
18.0 
19.0 

0 

22.0 
24.3 

19.0 

3    ... 

*24.*i 

IB.  6 

24.6 
29.0 
33.0 

i0.0  24.5 
22.0,  28.4 
26.0  32.9 

19.6  24.5  22.6 
22.0  29.0  26.0 
26.0   83.0   30.0 

22.0 

4    ... 

27. 0'  *>2. 5 

'28.5 
2a.fi 

26.6 
30.0 
30.0 

28.7 

26b0 

5    

32.2 

20.0 

82. 5|    26.6 

A    

37.8     30.0*    87.5 

•7      

1 

1 

20lO     l&O 

*  •    1 

1 

XoR— At  the  head  of  each  colnmn  of  thia  table  la  giren  direotion  and  force  of  wind  prevailing 
during  the  ganged  tide,  "  np  "  deaignating  ttie  direction  from  mouth  to  Jacliaonville,  and  vice  veraa. 

Tabus  10.— IVuo  Ungthe  of  flow  at  Mayport,  in  feet, 

1.  EBB. 


Ko.  of  vertical. 

Aug.  12. 

Ang.  13. 

Ang.  16 

Ang.  17. 

Ang.  18. 

Ang.  20. 

Ang.  22. 

Ang.  23. 

I 

48,041 
51.800 
44,465 

•» 

47.773 
45  456 

1        

47, 413 
42,357 
39,872 

47,961 
44,437 
38,5<6 

43,145 
41,226 
36,718 

A     ....„,.-. 

44.248 
40.296 
37,264 

46,337 
41,750 
38.386 

40.377 

5   

39,736 
37.021 
38,821 

A 

T 

2.  FLOOD. 


No.  of  rerticaL 

Ang.  12. 

Ang.  13. 

Ang.  IS, 

Ang.  16. 

Aug.  17. 

Ang.  18. 

Ang.  22. 

Ang.  28. 

1     .---......... 

'8,828 

2  :::::::::::::::: 

37.654 
41,310 

80,884 

a         

47. 474 

52.700 

48,649 
51,268 
48,138 

51.447 
54,637 
53,465 

86,200 

4 

51.290         57^236 
50.768  1      49;  467 

00,005 
53,703 
42,966 

89,401 
86.033 
34,307 

85,745 

si: ::;:.: ; 

S  ;;;.::  : > 

2 1 

i       ■ 

1 
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Table  11. — CroBS-iectianal  area$  of  eomparimmU  during  goMfimg  w&rk,  •«  9qmmn  fc. 

LBBB. 


Compartment. 

Aug.  12. 

Aug.  13. 

Aug.  16. 

Aug.  17. 

Aug.  18. 

Aug. ». 

Shoro .............. 

958 
3,464 
5,900 
5;  433 

1 

1 

::::::::::!::::: 

2 

1       i6 

3 

5.483 
5.190 
5,207 

5^567 
5,230 
5,258 

5,520 
5.220 
5,233 

- 

::::::::::'    56 

4 

5,230 
5,241 

6.271 

5.240  •          in 

5 

5,250 

6.2»0 

L850 

980 

S,2S0 

6 

6,290    - 

7 

1 

Shore .......... 

.......... 

2.  FLOOD. 


Compartmont. 

Aug.  12. 

Aug.  13. 

Aug.  15. 

Aug.  16. 

Aug.  17. 

Aug.  18. 

1 

Aug.  22.  j  An£  1 

Slioro .............. 

1,065 
8,065 
8,118 
5,285 

• 
........     1  .      — 

1 

1'     " 

2 

- 

• 

jI 

3 

*    5,296 
6,271 
6,535 

5,362 
6,337 
6,595 

5,340 
6,315 
6,575 

5,^51 
6,326 
6,585 

::::::::::!    :r 

4 

'""6.605* 
7,143 
2,115 
MO 

■ 

6,238  •         iiS 

5 

6.505 

A 

7,048    

7  

Shore .............. 

, 

i 

Table  12. — Gattged  voluma  of  discharge  at  Mayport,  in  millions  of  emHe  /eet 

1.  EBB. 


Compartment. 

Aug.  12. 

Aug.  13. 

Aug.  16. 

Aug.  17. 

Aug.  18. 

Aug.  SO. 

Aug. 22.  '  Anil 

Shore  ...-r.T*^-^ 

23.0 
166.4 
305.6 
241.6 

1 

2 

«i 

8 

200.0 
219.8 
207.6 

266.5 
233.8 
202.7 

238.2 
215.2 
192.1 

■ 

> 

4 

231.4* 

211.2 

233.7 

"aiift 

• 

5 

208.6 

238.1 

71.8 

19.0 

219  2  f 

6 

241.0 

7 

Shore .............. 

'.!i::."::::i::::::  ■ 

1 

2.  FLOOD. 


Compartment. 

Aug.  12. 

Aug.  13. 

Aug.  15. 

Aug.  16. 

Aug.  17. 

Aug.  18. 

Aug.  22.     Ad;1 

t 

Shore 

4.7 

27.1 

305.7 

218.3 

1 

2 

*    2"' 

3 

251.4 
321.6 
331.8 

282.6 
362,7 
320.2 

250.8 
823.8 
816.5 

275.3 

; 

4 

845.6 

245  8  *          ^' 

5 

352.1 

...... 

396.7 

381.0 

90.9 

20.6 

234.4 

6 

242.2  ^ 

7 

i 

Shore 

1 

1 

For  compartment  2  the  ebb  volume  of  August  23  corresponde  almost  exactly  > 
mean  tidal  conditions,  and  the  one  of  August  12  is  therefore  left  out.  For  comiuk"^ 
ments  3  to  7  ebb  volumes  corresponding  to  an  approximately  mean  tide  arv  fon> 
from  those  in  Table  No.  12  by  taking  the  average  of  all  days.  The  tidal  conditi  o 
corresponding  to  each  of  these  volumes  are  ibund  by  taking  the  averam  of  ut 
heights  of  high  and  of  low  water  on  the  days  in  question,  as  given  in  thelieadii^ 
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of  Table  No.  8.  Aa  will  be  seen  from  Table  No.  13  the  resnlting  fitnaes  are  in  nearly 
ikll  casee  satisfaotorilv  close  to  Majrport  figures  for  mean  high  and  mean  low  water 
as  rendered  in  Table  No.  1.  Only  in  the  case  of  compartment  1  and  its  shore  com- 
l>»rtnient  there  is  a  considerable  departure  of  the  tidal  conditions  from  the  mean. 

For  the  flood  volnmes  we  have  only  two  days  with  tidal  conditions  approaching 
-tlie  mean  closely,  viz,  Angnst  22  and  23.  On  all  other  days  the  range  is  much  too 
l^reat  and  more  than  that,  on  nearly  all  of  them  the  height  of  high  water  is  very 
oonsiderabl^  above  the  mean,  thus  causing  a  ereat  excess  of  volumes  for  reasons 
al>ove  mentioned.  On  the  two  good  days  availsible  the  five  most  important  verticals 
liave  been  ganged.  We  are  therefore  compelled  to  fall  back  on  days  of  high  tides 
only  for  the  comparatively  unimportant  compartments  1  and  7  and  their  shore  com- 
I>artmentfl.  As  tnere  are  overlapping  observations  in  each  case  the  required  reduc- 
tion  has  been  made  by  applying  the  proportion  between  these  to  the  figures  for  1 
ttoci  7. 

In  the  case  of  vertical  1  this  proportion  is  found  from  the  volumes  observed  for  2 
aii<i  3  on  August  12  and  23,  from  which  we  find  that  the  factor  of  reduction  for  the 
volnmes  observed  on  August  12  is  0.84.  In  the  same  way  we  find,  from  the  volumes 
«»l>s«rved  for  5  and  6  on  August  18  and  22  that  the  factor  of  reduction  for  the  former 
day  is  0.61. 

In  Table  No.  13  are  rendered  the  ebb  and  flood  volumes  found  as  described  above 
from  the  figures  of  Table  No.  12  and  corresponding  to  approximately  mean  oondi- 
tiuuaof  tide  at  Mayport. 


Tablb  13. — VoluwMB  of  discharge  at  Mayport  correBponding  to  approximately  mean  tidal 

eondiiione,  in  milium  of  cubic  feet,  * 


1.  XBB. 


Oompartmeiit. 


Shan* 

1 

2 

3 

4 

5 

A 

7 

Sborv 


ToUl  diacbarge. 


Individnsl  resalto. 


Kmnber. 


1 
1 
1 
5 
6 
6 
8 
1 
1 


Aggregate 
sum. 


23.0 

106.4 

201.2 

1,260.6 

1,355.7 

1.241.4 

712.8 

71.8 

19.0 


Avenge. 


38.0 
166.4 
261.2 
252.1 
225.8 
206.0 
237.6 
71.8 
10.0 


1,493.8 


Correnpoiiding 
ATomge. 


High 
water. 


4.85 
4.85 
4.80 
4.67 
4.62 
4.61 
4.r3 
4.70 
4.70 


Low 
water. 


—0.25 
—0.26 
0.45 
0.26 
0.37 
0.35 
0.32 
0.36 
0.35 


2.  FLOOD. 


Sliore 

Reduced  from  1 

Beduced  from  1 

1 

1 

2 

1 

1 

Kednced  from  1 

Beduced  from  1 

0.84X  4.7 

0.84X27.1 

251.4 

187.1 

470.4 

234.4 

242.2 

0.61X90.9 

0.61X20.6 

8.9 

22.8 

251.4 

187.1 

235.2 

234.4 

242.2 

55.4 

12.6 

1 

2                               ,. 

0.35 
0.85 
0.40 
0.45 
0.45 

4.80 

3 

4.80 

4 

4.75 

5 

4.70 

6 

4.70 

7 

Shore 

Total  diaeharce 

1,245.0 

While  a  great  part  of  the  flood  volnmes  rendered  in  Table  No.  12  can  not  be  em- 
ployed directly  for  the  determination  of  the  mean  volumes,  thev  can,  however,  be 
ntilised  as  follows,  as  a  valuable  check  on  the  correctness  of  tne  figures  given  in 
Table  No.  13.  From  the  flood  volumes  of  August  13, 15,  16,  and  17,  Table  No.  12,  we 
find  the  following  means : 

Compartment  3 cubic  feet  ..  267,300,000 

Compartment  4 do....  338,400,000 

Compartment  6 do 331,600,000 

the  proportion  between  which  may  be  expressed  thus: 

Compartment  3 1.00 

Compartment  4 1.27 

Compartment  5 • 1.24 

JJNCe  93 ^103 
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Computinff  the  proportion  between  the  volnmes  of  the  eame  compartments  from 
Table  No.  13  we  obtain 

Compartment  8 1.00 

Compartment  4 1.26 

Compartment  5 1.25 

whieh  figures  are  satiBfactorily  close  to  those  above  and  a£ford  good  additional  evi- 
dence of  the  correctness  of  the  volnmes  rendered  for  the  throe  compartments  in 
Table  No.  13. 

In  order  to  exactly  determine  the  tidal  conditions  to  which  the  total  volumes  oi 
Table  No.  13  correspond,  we  now  compute  the  mean  of  the  tidal  conditions  i^orre- 
sponding  to  the  individual  compartments  in  this  way,  that  each  individual  figure  is 
given  the  weight  due  to  it  according  to  the  discharge  volume  of  its  vertical : 

CampHtatUm  of  Udal  condiHons  oorre^anding  to  toUU  toluwMB  of  Table  2fb.  13* 


Sbb. 

1                        Flood. 

1 

High  water. 

Low  water. 

Low  water. 

High  water. 

1.9X4.85=9.22 
&  9X4. 80=13. 92 
2.6X4.67=11.67 
2.3X4.62-10.63 
2.1X4.61=  9.68 
2.4X4.63=11.11 
0.9x4.70=4.23 

16.0              70.46 

1.9X-.0.25=-0^48 
2.9X    0.46=    1.31 
2.5X    0.25=    0.63 
2.8X    0.37—    0.85 
2.  IX    0.85=    0.74 
2.4X    0.32=    0.77 
0.9X    0.35=    0.31 

15.0                     4.13 

Mean 0.27 

;    2.5x6.86-6.88 
1.9X0.35=0.66 
2.4X0.40=0.96 
2.8X0.45=1.04 
2.4X0.45=L08 

2.6X4.80=12.00 
1.9x4.80=9.12 
2.4X4.75=11.40 
2.8X4.70=10.81 
2.4X4.70-1L28 

11.6              4.62 
Mean... 0.40 

U.6              64.61 

Mera...4.70 

Mean. ..4. 75 

From  the  figures  it  is  seen  that  the  total  ebb  volume  of  Table  No.  13  corresponds 
to  a  Mavport  tidal  fall  of  4.43  feet,  and  that  the  total  flood  volume  correspondis  to  a 
rise  of  4.35  feet.  The  mean  rise  and  fall  at  Mayport  having  been  found  to  be  only 
4.30  feet,  it  would  seem,  then,  that  both  volumes  are  somewhat  greater  than  tiie 
mean,  the  ebb  volume  by  ^  and  the  flood  volume  by  iV*  It  will  be  seen  below  that 
the  introduction  of  these  corrections  would  cause  a  better  coincidence  of  the  pres- 
ent results  with  the  fresh  water  volume  as  found  from  the  Volusia  ganging  work. 
But  it  should  be  considered  here  that  the  excess  of  the  ebb  volumes  for  August  12, 
as  indicated  by  the  tidal  fall  of  that  day,  is  not  corroborated  by  the  proportion  of 
the  volumes  found  to  those  found  in  the  same  compartments  on  other  &ys.  The 
aggregate  volume  of  compartments  2  and  3  is  found  at  almost  exactly  the  same  figure 
on  August  23,  when  the  /all  was  very  near  the  mean.  It  would  therefore  not  seem 
advisable  to  include  compartment  1  and  its  shore  compartment  into  the  correction. 
If,  accordingly,  the  tidal  conditions  corresponding  to  the  total  ebb  volume  of  Table 
13  are  computed  without  considering  them,  we  find  4.68  for  the  high  and  0.35  for  the 
low  water,  which  reduces  the  probable  deviation  of  the  ebb  volume  from  the  mean 
t<o  about  tne  same  as  that  fonnd  for  the  flood  volume,  both  of  them  being  so  small 
that  it  appears  best  to  let  the  volumes  stand  as  rendered  by  Table  No.  13. 

6,  CheciU  on  the  rcBults  of  the  Mayfori  gauging  iroriip.— The  first  check  on  the  May- 
X)ort  results  consists  in  the  comparison  of  the  difference  of  ebb  and  flood  volumes 
with  the  volume  of  fresh- water  flow,  which  should  be  eoual.  In  order  to  find  the 
latter  for  the  days  in  question,  we  multiply  the  figures  or  Table  No.  5  bv2.7  (the  pro- 
portion between  the  entire  drainage  area  and  the  one  above  Volusia).  Ytom  the 
volumes  so  obtained  the  fresh- water  flow  per  second  is  fonnd  by  dividing  with  44700 
(12  hours  25  minutes)  as  follows : 

Frmhrwater  flow  in  cubio  feet  per  eeoond  at  Mayport, 

Cnbio  feet 

August  12 4,711 

13 4;  711 

15 4,711 

16 4,832 

17 5,013 

18 6,074 

20 6.315 

22 6,315 

23 6,376 
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We  further  determine  froDi  the  velocity  canres  the  d oration  of  flow  on  each  day, 
tile  reault  being  rendered  in  Table  No.  14. 

Tablb  14. — Duration  of  flow  in  seconds  observed  at  Maffport. 

1.  EBB. 


Ko.orTBiiieaI 

Aug.  13 

Aug.  13 

Ang.  16 

Aug.  17     Aug.  18 

Aug.  20 

Aug.  22 

Aug.  23 

1 

26,700 
26,000 
24,600 

s 

24.300 

3 

24,100 
23,600 
23,700 

29,600 
25,100 
24,500 

24.000 
24,000 
23,200 

23,700 

4 

23,400 
23,700 
23,700 

23,400 
24,600 
23,700 

22,800 

& 

24,000 
23,900 
23,800 

e 

7 f.. 

t.  FLOOD. 


ira.orTertlGaL 

Ang.  12 

Aug.  13 

Aug.  15 

Aag.  16 

Aug.  17 

Aug.  18 

Aug.  22 

Ang.  23 

1 

1 

17,400 
18,000 
18,600 

2 

18,300 

3. 

20,400 
20.600 
20,900 

21,600 
22,300 
22,200 

21.100 
21,800 
22.400 

21,600 
22,300 
22,000 

18.700 

4 

*'*23,'406* 
23.700 
23,700 

10,800 
10,800 
20,100 

ltf,S00 

5 

e 

7 

1 

The  pTodaota  of  the  discharge  per  seeond  and  the  fignres  of  Table  No.  14  now  j 
render  the  volnme  of  freah  water  during  each  indiyidual  ganged  ebb  and  flood,  as 
l^iven  in  Tsblo  No.  15.    This  table  is  arranged  in  a  similar  way  as  all  other  tables 
referring  to  the  Mayport  work,  bnt  this  has  been  done  merely  for  convenience  of  i 
reference^  and  it  is,  of  conrse,  not  to  be  understood  as  if  volumes  given  in  the  table 
referred  to  the  indi vidaal  compartments.    They  represent  in  each  case  the  treah-  water  ] 
flow  of  the  entire  ganged  cross  section  during  the  entire  duration  of  the  gauged  ebb 

or  flood. 

J 
I 

Table  15. — Volume  of  fresh-wafer  flow  in  million  culfio  feet  at  Mayport  during  each '• 

ganged  ebb  and  flood. 

I.  EBB. 


Nob  of  ▼ertical. 


5. 

e. 

7. 


Ang.  12. 


125.8 
122.5 
115.0 


Ang.  13. 


113.5 
111.2 
111.6 


Ang.  16.     Ang.  17. 


Ang.  18. 


123.7 
121.3 
118.4 


123.3 
120.3 
116.3 


Aug.  20. 


Ang.  22.    Aug.  23. 


12L8 
121.3 
120.8 


124.4 
126.0 
126.0 


124.4 
i:m.8 
126.0 


130.0 
127.4 
122.6 


2.  FLOOD. 


NowofTwtieAL       Aug.  12. 

1 

Ang.  13. 

Ang.  15. 

Ang.  16. 

Ang.  17. 

Ang.  18. 

Ang.  22. 

Ang.  23. 

1 

82.0 
84.8 
87.6 

2 

! 

^^,..,^^^^1.            -.___ 

98.4 

3 

06.1 
96.6 
08.5 

101.8  1         102-0 

108.3 
111.8 

1..:. 

100.5 

4 

105.1 
104.6 

105.2 
108.2 

ia'>.2 

105.2 
106.8 

104.8 

S::::::::;:::.::...:  : 

114.8  1        118  7 

6 

'        120.3 

7 

1 

120.3 

• 

1 
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From  tbe  figoree  of  Table  No.  15  we  obtain  the  ftesb-water  flow  to  be  ocmsidRn 
in  the  case  of  each  vertical  by  averaging  the  same  daya  that  liave  been  aven^v 
in  Table  No.  13. 

VoluwM  of  freBh-water  flaw  at  Maypari  to  be  eonndered  in  the  oooe  of  muk  vtrUeoL 


Yertioal. 

Ebb. 

JTlood. 

1 

125,800,000 
130,600.000 
130.800.000 
120. 700, 000 
120.890.000 
124, 4' 0,000 
120.800,000 

82.0C»'  • 

2 

m.if*  I 

8 

100, 50  - 

4 

105  <X>  * 

5 

105. 2<^   • 

6 

106.  K*   • 

7 

I20,3U  i 

The  mean  volames  of  fresh-water  flow  dnring  the  ganging  work  are  now  found  ^ 
averaging  the  above  fi^^nres  in  this  way  that  each  of  them  is  given  the  weight  u 
to  it  according  to  the  tidal  discharge  volume  of  its  vertical. 

Computation  of  n^ean  volume  of  fresh-water  flow  at  Mayport  during  gamyimg  work. 


Yortical  No. 

Ebb. 

Flood. 

1 

JUmionmbie/eH. 
1.9X125.8=  239.0 
2.9  X  130.6=878.7 
2.5x  120.8=  802.0 
2.8X  120.7=277.6 
2.1  X  120.8=  253.7 
2.4X124.4=296.6 
0.9X120.8=  108.7 

MiXKon  tubie  ft^ 
0.8X    83. 0--   ^ 

2 

2. 5  X    96w  4—  :* 

3 

1.9  X  100.&=  1< 

4 

2.4  X  106.0—  'J'v 

5 

2. 8  X  lOS.  >—  •-*- 

6 

2.4  X  106.8=  •.:.> 

7 

0.7X120.3=    •!. 

15.0                1,858.3 

11.5                l.?c 

Menn 

1,85^3^123.9 
15 

^'•^®«1,  Il- 

ls. 5 

Conseqnently  we  find  that  the  tottCl  volnme  of  fresh-water  flow  at  Mayport  dnrx 
the  ebb  and  flood  flow  as  eanged  was  227.6  million  cubic  feet. 
From  Table  No.  13  we  obtain — 

Cubic  feH 

Volume  of  ebb  discharge  at  Mayport 1, 498, 800.  (» 

Volume  of  flood  discharge  at  Mayport l,245,00(U** 

Difference 348»800,(*> 

As  against  fresh-water  flow  as  gauged i27,G0i\i« 

That  is,  the  discrepancy  in  the  two  results  found  for  fresh- water  flow  amonnti  9 
about  9  per  cent  of  tbe  same,  and  to  less  than  2  per  cent  of  the  entire  ebb  volume. 

A  second  method  of  checking  offers  study  by  comparison  with  the  tidal  priam.  1"^ 
volume  of  this  has  already  been  computed  in  my  report  to  yon  of  June  30, 1992.  ^^ 
the  tidal  data  available  at  the  time  were,  as  was  stated,  not  sufficiently  exhaust." 
to  insure  the  desirable  degree  of  exactitude  of  the  result  which  now  appears  po»«' 
ble.  In  connection  with  this  subject  it  may  be  well  to  briefly  refer  once  more  to  ib 
peculiar  features  of  the  St.  Johns  tidal  prism. 

At  the  time  the  ebb  current  commences  to  run  at  Mayport  it  is  about  hi^  wattf 
at  Jacksonville  and  low  water  at  Palatka,  and  at  the  time  the  ebb  eurrent  ceases  ^ 
run  at  Mayport  it  is  about  low  water  at  Jacksonville  and  high  waio*  at  Palatka 
About  half  way  between  these  two  places,  somewhere  near  San  Patricio,  probabl; 
the  two  lines  showing  river's  surface  at  beginning  and  end  of  Mayport  ebb  eurresi 
therefore  cross  each  other,  as  shown  on  Sheet  No.  2.  In  other  words  the  tidal  pric 
voided  during  a  Mayport  ebb  tide  does  not  extend  to  the  head  of  tide  but  only  t«*  i 
point  about  60  miles  below  it.    Above  that  point  (San  Patricio)  tbe  water  does  h<^ 
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fdn^  bnt  it  riaes  durinfj^  snch  ebb  tidfl,  that  is  the  prism  above  San  Patricio  is  mot 
toidrd  but  is  filled.  During  a  flood  tide  at  Mayport  the  same  prism  is,  of  course, 
9oided  and  motJiUtd, 

From  the  dia|^ram  of  surface  slopes  at  time  of  change  of  current  at  Mayport,  f^ von 
on  Sheet  No.  2,  we  obtain  the  hei|fht«  of  the  tidal  prism,  and  from  them,  in  oouueo- 
tion  with  the  aurlaoe  areaa,  we  find  the  volumes  as  follows: 

IWnlprUm  ofSL  Jokn9  Biver, 

1.  PRISli  VOIDBD  BURIKO  KAYPOBT  BBB  FLOW. 


liOcftUty. 


Marport 

Kulton 

I>aiifCM  Point 

^AckMWirUl*. 


To- 


8qtiar«f0»t. 

110,000.000 

225.00U,000 

405,000.000 

8,005.000.000 

Total  Toluine  of  prism  Toklod  duxing  Hayportebb  flow  . . 


Fnlton 

I>Rm««  Point 
JaokaonviHo 
San  Patricio. 


Area. 


Height. 


1.89 
L45 
1.12 
0.42 


Yolame. 


OuHr/ut 
162.  (KM),  000 
2;i8.  'JOO,  000 
453,  OUO.  000 
854,700,000 


Total 
volume. 


Oubie/eet. 


1,787,400,000 


t.  PRISM  FILLED  DURIKO  HAYPORT  EBB  FLOW. 


Bun  Patfieio 

pMlAlka 


083,000.000 

184,000,000 

70.000,100 


Palatka 

Wtflaka 

HeadUde 

Total  Tolnine  of  prism  filled  dnring  Mayport  ebb  flow 

ConoM neatlj  prism  voided  throngh  Mayport'  cross  section 

For  the  flood  we  have  in  a  similar  way : 
Priam  flUad  throogh  Mayport  cross  section  and  hj  flwsh- water  flow 


0.84 
0.5Q 
0.22 


334,200.000 

10.!,  4U0.  UK) 

15,400,000 


453, 000. 000 
1, 834, 400, 000 

1,834,400,000 


Our  eheok  now  stands  in  this  way : 

LSBB. 

Cnbic  feet. 

Priain  Toided  throngh  Mayport  eroM  section 1,334,400,000 

Freab- water  flow  during  ebb  as  gauged 123,900,000 

Conseqnently  entire  ebb  discharge  at  Mayport 1, 458, 300, 000 

tLs  agminst  discharge  fouud  from  Mayport  gauging 1,493,800,000 


2.  FLOOD. 


priAin  filled  throngh  Mayport  cross  section  and  by  fresh- water  flow 

auHng  flood 1 1,334,400,000 

PiMh- water  flow  during  flood 103,700,000 

Consequently  entire  flood  inflow  at  Mayport 1, 230, 700, 000 

%M  Agaiiiat  flood  inflow  found  from  Mayport  ganging 1,245,000,000 

The  discrepancy  amounts  to  only  2^  per  cent  in  the  en  so  of  the  ebb  and  less  than 
kolf  of  that  in  the  case  of  the  flood,  and  we  are,  therefore,  justifled  to  look  upon 
Hie  Mayport  discharge  volumes  rendered  by  Table  No.  13  as  well  established.  While 
|b<Me  wolnnies  correspond  to  mean  tidal  conditions,  they  do  not  correspond  to  mean 
conditions  of  fr«sh- water  flow.  In  order  to  find  the  necessary  correction  it  is  nee- 
^sary  first  to  determine  the  mean  duration  of  ebb  as  well  as  flood  flow.  The  fol 
b^vrtnK  table  renders  the  time  of  change  of  current  after  high  and  low  water  stand 
~  during  ganging  operations. 
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Table  16. — Intervals  between  the  times  of  high  and  low  water  stands  at  Mafpori  aniie 

time  of  change  of  current  there  as  observed, 

1.  AFTSB  HIGH  WATEB  TO  SBB. 


No.  of 

verticjd. 

Aug.  12. 

Ang.  13. 

Aag.l5. 

Aug.  16. 

Ang.  17. 

Aug.  18. 

Ang.  SO. 

A«g.22.    Aagi. 

1 

1 

1    42 

1  55 

2  05 

K  m. 

A.    fli* 

Km. 

hm     fiM. 

A.  m. 

A.  m. 

A.  m. 

Li. 

2 

"    •!» 

3 

2    20 
2    22 
2    20 

2    12 

.2    18 

2    18 

2    20 
2    22 
2    28 

2    37 
2    42 
2    43 

*      ^ 

4 

2    06 
2    06 

a  03 

1    56 
1    56 
1    56 

«        1 

5 m 

0 .• 

2    37 
2    37 
2    37 

7 

KoTK Easterly  winds  appear  to  increase  and  westerly  winds  appear  to  diminish  theas  intervij 

2.  AFTER  LOW  WATEB  TO  FLOOD. 


1 

2 

2    50 
2    50 

:  1 

3 

2    30 
2    30 
2    23 

2    30 
2    24 
2    25 

2    37 
2    27 
2    25 

2    37 
2    30 
2    22 

:« 

4 

3    20 

5 

2    22 
2    18 
2    18 

2    35 

6 

2  ao 

7 

NoTB. — Easterly  winds  appear  to  diminish  and  westerly  winds  appear  to  incraaae  theae  interm 

From  these  fifforee  the  mean  time  of  change  of  current  was  determined  by  s'uj^ 
averaging  for  uiose  verticals  for  which  numerous  data  were  available— that  is  '* 
verticals  3,  4  and  5.  The  rest  were  then  determined  by  comparison  with  these  t:- 
damental  results;  for  instance,  the  ebb  interval  founa  for  vertical  1  on  Aagn^;  - 
was  increased  to  the  same  amount  that  the  interval  of  vertical  3  observed  on  tstf 
day  was  smaller  than  the  mean,  and  so  forth.  In  this  way  the  following  intis 
were  obtained : 

Mean  intervals  between  the  time  of  high  a/nd  low  water  stand  at  Maypori  amd  ike  timf 

Mange  ofemrent  there. 


Vertical. 

LAfttt 
high 

water  to 
ebb. 

2.  A« 

WSlf* 
liOft 

1  51 

2  04 
2    14 
2    14 

2    21 
2    17 
2    17 

;  1 

2 

•  t 

3 

4 

5 

6 

7.t 

The  mean  intervals  for  the  entire  cross-section  are  now  found  by  averaginc  ^^ 
above  figures  in  such  a  way  that  each  of  them  is  given  the  weight  due  to  it  aci-^^- 
ing  to  the  tidal-discharge  volume  of  its  vertical. 

Computation  of  mean  interval  for  the  entire  oross  sec^om  between  ike  fimee  of  hA§k  «a^i» 
water  stand  at  Maffport  and  the  times  of  change  of  onfrefil  there. 


Yertioal. 


1.  After  hieh 
water  to  eb 


1' 


2.  After 


t»£o» 


1 

2 

8 

4 

6 

8 

7 

Kean 


1.0Xlllr=211 
2.9X124^=360 
2.5X134=835 
2.3X134=308 
2.1X141=286 
2.4X137^=329 
0.9X137=028 


•.8X1«^-W 

2.»X1>*W 

2.4xii: 
2.2x14' 
2. 4  X  14' 
0.7x14. 


15.0 


12.ft 


'iy-181-»ll' 
15 


1.840 


12.0 


l=a47=?C* 
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0<msaltiiig  the  lunitidal  internals  of  high  and  low  water  as  given  for  Mayport  in 
'Faille  No.  2,  we  now  find  that  on  the  average  change  of  cnrrent  at  this  place  oooun 
ibllowa: 


Time  of  change  of  oarrtiil  at  Mwjfpcri  afU/r  moo%U  franeU, 

From  flood  to  ehb » 9.49 

Krom  ebb  to  flood 16  28 

nnd  from  thia  we  obtain  mean  duration  of  tidal  flow  at  Mayport: 

Ebb  flow,    6  hoars  39  minntes =23,940  seconds. 

Flood  flow,  5  hoars  46  minutes = 20, 760  seconds.  • 

l^owy  between  our  aboye-fonnd  ebb  and  flood  Toluroe  (Table  No.  13)  there  is  a  dif- 
fierenee  of  248,800.000  cubic  feet,  which  represents  the  fresh- water  flow  durine  the 
<*  ntire  duration  or  ebb  and  flood.  Accordingto  the  duration  of  each  there  was,  there- 
f4»re,  during  the  ebb  a  fresh- water  flow  of  1^,200,000  cubic  feet  and  during  the  flood 
one  of  115,600,000  cubic  feet.  From  the  average  volume  of  fresh- water  flow  at  May- 
T>ortw  aa  given  in  Table  No.  7,  we  obtain  in  connection  with  the  duration  of  ebb  and 
tk  ood  flow  as  given  above — 

• 

Frotikr^MUr  diBokatgo  at  Mayport  vikoa  iko  river  %e  at  an  average  eUUe, 

Cnbto  ftet. 

Daring  mean  ebb  flow 198,200,000 

Uuring  mean  flood  flow 171,800,000 

I>edactin^  from  these  figures  the  above-given  volumes  of  fresh -water  flow  as  they 
Actnally  existed  during  the  time  of  gaug'ing,  we  obtain  the  deficiency  that  prevailea 
mt  that  time: 


De/ieiencg  of  f  reek-water  Jtow  at  time  of  ganging  work  at  Mayport. 

Cnblo  f«el. 

r>olleleiiey  during  ebb  flow 66,000,000 

JJeficiency  during  flood  flow 56,200,000 

On  account  of  this  discrepancy  the  totals  of  Table  No.  13  therefore  render  the  ebb 
irolnme  66,000,000  cubic  feet  smaller  and  the  flood  volume  56,200,000  cubic  feet 
li^reater  than  the  volumes  corresponding  to  mean  conditions  of  tide  and  of  fresh 
w»ter  really  are.  They  frirther  render  the  ebb  volume  32,000,000  cubic  feet  neater 
and  the  flood  volume  27,800,000  cubic  feet  smaller  than  the  volumes  corresponding  to 
tlie  lowest  stage  of  the  river  are,  and  they  finally  render  the  ebb  volume  723,800,000 
ctibic  feet  smaller  and  the  flood  volume  627,400,000  cubic  feet  greater  than  the  vol- 
umes corresponding  to  the  highest  stage  of  the  river  are  (see  Table  No.  7).  Introduc- 
ing all  these  corrections,  we  now  obtun — 


Table  11.— Tidal  fiow  at  Mayport  nnder  mean  tidal  oonditume. 


DesignatiQB. 


1.  Par  aasTenge  fresh- water  flow: 

Kbb 

Flood 

3.  War  sBiallMt  ftosh-watcr  flow  on  record  (Au^st, 
U»): 

Kbb 

Flood 

3.  Wor  fieoleot  ft«eh- water  flow  od  record  (October, 
IWl): 

Kbb 


Average 

croMi-Me- 

tioBal 

ofdU- 

chex^p. 


36,900 
40,400 


Volame  ot  diecbiirge. 


Daring  12 
booTB  and 
tf  minntea. 


1, 558.800, 000 
1,188,800,000 


35.000  1.461,800,000 
40,400  1,272.800.000 


35,900 
4U,400 


2,217,000,000 
617, 600,  QUO 


Durinff 
Isooond. 


OukU/e0t, 
65,110 
67,270 


61,060 
61,310 


92.640 
29,760 


Mean 
velocity. 


1.81 
L42 


170 
L62 


2.68 
0.74 
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.Aside  from  the  volamee  corresponding  to  mean  tidal  conditions  oar  flood  gan^i-* 
enable  us  to  form  the  following  approximate  estimate  of  the  discharge  at  May  port  li  - 
iug  an  ordinary  spring  tide,  that  is  for  a  high  water  of  5.35  and  alow  water  of  Oj^ 

Estimated  tidal  flaw  at  Mayport  during  an  ordinary  spring  tide  and  aieerage  frteh'W^ 

flow. 


Average 

CXtMS-1160- 

tionalareaof 
discharge. 

Yolome  of  diaoharge. 

Deaignatioii. 

Dnrini;  12boara 
25  niinatea. 

laeoond. 

Ebb 

Square  fttt, 
35,900 
41,000 

1^20,000,000 
1,850,000,000 

ObMe/acC 
S2,T30 
89,110 

« 

flood 

• 

From  this  it  is  readily  seen  that  the  combinations  of  a  strong  freshet,  with  a  spr  i 
tide,  may  increase  the  ebb  volume  at  Mayport  to  about  3,000,000,000  oubie  fert « 
nearly  twice  the  amount  of  the  discharge  under  mean  circumstances.  If  in  adiltt.' 
to  this  a  heavy  easterly  wind  during  flood  tide  changes  to  a  westerly  directiotn  dnr.-. 
ebb  tide  then  the  ebb  volume  may l>e  still  further  vastly  increased.-  Indeed,  it  ^ 
matter  of  record  (observed  by  Mr.  F.  W.  Bruce)  that  in  the  beginning  of  1888  am. 
such  circumstances  (the  wind  continuing  southwest  strong  for  a  week  or  more  ■ 
flood  current  at  all  was  noticed  at  Mayport  for  three  days. 

The  supposition  suggests  itself  that  this  extraordinary  fresh- water  flow  may,  is 
measure,  be  the  cause  of  the  excellent  condition  of  the  mouth  in  1888.  This  ^^ 
position  is  further  corroborated  when  it  is  considered  that  the  year  1888  appean 
mark  th<)  end  of  a  series  of  years  with  average  rainfall  or  more,  while  the  year  1^ 
with  its  less  favorable  conditions  at  the  mouth  was,  as  has  been  shown  above,  a  v«^ 
with  considerable  less  than  the  mean  annual  rainfall. 

6,  Comparison  of  present  results  tnth  those  of  187S. — From  his  gauging  worV ' 
the  fall  of  1878  Mr.  Daiibeney  computes  an  ebb  volume  at  Mayport  of  1,744,00(>  * 
cubic  feet.  The  flood  volume  is  not  computed  by  him,  but  the  velocity  rarvfs  r 
submitted  with  his  report. 

6on.  Gillmore,  employing  a  different  method  of  computation,  arrives  at  thc:.i 
lowing  results,  corresponding  to  mean  tidal  conditions : 


Tidal  discharge  at  Mayport  as  gauged  1S78, 

Cubic  fiNt 

Ebb  volume 1,860. 00l>.» 

Flood  volume 1, 181.0U>,««' 

Employing  a  third  method,  I  have  arrived  at  an  ebb  volume  very  nearly  the  s'«? 
as  Gen.  Gillmore's.  I'he  flood  volume  could  not  very  well  be  computed  in  any  otl ' 
way  than  done  by  him,  as  the  data  for  it  were  very  meager. 

Beforo  comparing  the  above  two  results  with  our  present  volumes  it  is  necetwarr 
discuss,  as  far  aspossible,  the  conditions  of  fresh- water  flow  under  which  they  were  < 
tained.  In  the  following  table  is  rendered  the  height  of  rainfall  at  Jacksonville  i 
each  month  of  the  year  1878  and  of  1892 : 

Height  of  rainfall  at  Jacksonville  in  inches. 


Month. 


January. 
February 
Mnruh . . . 

April 

May 

Jtine  ...I 
July 


1878. 

1892. 

3.U 

8.00 

5.32 

.77 

2.37 

.76 

5.38 

.11 

1.52 

1.34 

5.03 

6.38 

4.63 

3.16 

Month. 


Aa^st  ... 
&>cptember 
October . . . 
November. 
December. 

Total. 


1878. 

2.85 
21.12 
S.81 
1.39 
3.88 

~^l 

1»1 


4* 
1*' 


41  < 


According  to  the  Jarksonville  records  the  year  1878  then  was  unquestionabl}  * 
wet  one,  but  not  exceasively  so,  as  the  mean  rainfall  there  is  about  55  incbea. 

The  ganging  of  tlie  flood  was  done  from  October  31  to  November  4.  In  order  «- 
illustrate  the  conditions  prevailing  at  that  time  there  are  given  in  the  follow  u* 
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tabic  the  hgf^ghte  heights  of  rainfall  daring  one,  two,  three,  fonr,  and  five  mouths 
immediately  preceding  the  Ist  of  November,  and  there  ia  also  given  the  average 
rainiall  for  the  same  length  of  time: 

SainfM  ai  Jaok9anville  in  1878. 


Mean. 


r)ct  1  to  Oct.  31. 
h^'pL  1  to  Oct.  31 
JVug.!  toOet.31 
J  Illy  1  to  Oek  31 
•liui«ltoOot.81 


I%ehs9, 

Inches, 

3.81 

5 

24.118 

lU 

27.78 

15 

32.41 

20 

87.44 

25 

It  appears  ftt>m  this  table  that  the  rainfall  precedinf^  the  ganging  work  was  very 
flinch  above  the  averase,  excepting  dnrin^  the  immediately  preceding  tliirty  days. 
l->um  what  has  been  learned  of  the  relation  between  the  rainfall  and  the  state  of 
the  Qpper  river  there  can  not  be  the  slightest  doubt  that  the  enormoas  September 
|»reripitation  extended  its  influence  into  the  gauging  period,  and  that  the  Aresh- 
%%'ater  flow  then  was  considerably  above  the  average,  an  opinion  which  is  shared  by 
(Sen.  Gillmore  (Report  of  Chief  of  Engineers  1879,  vol.  i,  p.  781),  and  which  is  fully 
corroborated  by  the  short  dnration  of  the  flood  flow  during  the  period  of  gauging,  viz^ 
4  hours  38  minutes  on  the  average  as  against  a  mean  duration  of  5  hours  46  minutes. 
That  means  that  the  flood  volume,  as  found,  which  corresponds  in  size  almost  exactly 
to  the  present  mean  volume  of  Table  No.  17,  was  smaller  tnan  the  volume  correspond- 
ing to  mean  conditions;  in  other  words,  that  in  1878  there  wa84i  greater  flood  vol- 
iiiiie  than  there  is  now. 

This  general  result  is  the  only  one  yielded  by  a  discussion  of  the  flood  observa- 
tions of  1878,  and  it  should  be  added  that  even  this  does  not  possess  the  desirable 
(iejcree  of  reliability ;  because  the  flood  gauging  of  1878,  has  been  done  under  tidal 
coucittions  departing  considerably  from  the  mean,  and  besides  this  the  field  data  are 
very  meaner. 

It  is  different  with  the  ebb  gauging  of  1878,  to  the  discussion  of  which  we  now 
pn»oeed«  This  was  done  in  three  periods,  as  follows :  From  November  5  to  8,  from 
November  23  to  26,  and  from  December  7  to  12.  During  the  iirst  two  periods  there 
waa  generally  a  considerable  departure  from  mean  tidal  conditions,  nearly  all  titles 
boing  too  high.  But  the  tides  of  December  7  and  8  were  very  close  to  the  mean,  and 
from  them  I  have  made  the  actual  computations  of  volumes,  employing  the  other 
days  only  to  compute  ratios  between  the  various  verticals.  In  the  foUowing  the 
computation  is  briefly  outlined : 

The  average  of  the  tides  of  December  7  and  8  is  so  close  an  approximation  to  the 
ino4in  that  the  lengths  of  flow  found  on  these  days  were  accepted  as  correct.  The 
vc^rtirals  gauged  were  2,  3,  4,  and  5.  From  these  the  lengths  of  flow  on  the  other 
dnyfl  were  computed  by  meats  of  the  table  of  ratios  given  on  page  776,  Vol.  i,  Report 
of  Chief  of  Engineers  for  1879,  and  these  bids  were  multiplicMl  by  the  areas  of  com- 
partments  as  given  on  page  790  ibid.    The  results  are  rendered  in  the  following  table : 

Table  18. — C<rmputation  of  mean  ^h  volumes  from  ike  Mayport  gauging  of  1878. 


KomtMr  of  oompartment. 


Shore 
I   


4. 


t  . . .  -  • 

H    

Shorr 


Total 


Length 
of  flow. 


FeH. 

24.600 

49.000 

50,500 

70,000 

00,600 

64,400 

40,700 

46,100 

33.700 

16,300 


Area  of 

com  par  t- 

ment. 


Squart/Mt. 
1,040 
1.715 
4,020 
4,570 
4,360 
4,580 
6,180 
6.280 
1,705 
586 


Volume  of 
discharge. 


Cubiefwt. 

25,600,000 

84,000.000 

202. 700, 000 

SIO.  000, 000 

264,200,000 

205,000,000 

257,400,000 

289.500,000 

66,800,000 

0,400,000 


Remarka. 


1,803,400,000 


Coropnted  by  ratio  from  ver- 
ticals 2,  3,  4,  and  5. 

As  gauged  on  Dec  7. 
3.7;  l.w.,— 0.4. 

As  gauged  on  Dec  8. 
4.5;  l.w., 0.0.     ''•^ 

Compnted  by  ratio  from  ver- 
*    ticdls2,3,4,and5. 


H.  w., 
H.W.. 
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The  total  volume  agrees  bo  closely  with  the  volaine  given  by  Gen.  Gillz^o^^  in  1  • 
report  and  computed  in  an  entirely  different  way  that  good  evidence  is  then  < 
furnished  of  its  substantial  correctness.  The  present  method  of  computation,  bov 
ever,  has  this  distinct  advantage,  that  only^the  conditions  prevailing  on  Decemlx^ 
7  and  8  enter  into  the  result,  the  work  of  all  other  days  naving  been  employ << 
merely  to  establish  ratios  between  the  individual  verticals.  The  conditions  of  fre% . 
water  flow  prevailing  at  this  time  are  illustrated  by  the  following  table,  which  givr 
the  aggregate  heights  of  rainfall  at  Jacksonville  for  one,  two,  three,  four,  five,  and  ^^i 
months  previous  to  it.  By  way  of  com]9ari8on  the  same  table  also  gives  the  Mggrt 
gate  heights  of  rainfall  for  the  same  periods  previous  to  October  31, 1892: 


Eainfall  in  1878. 

Nov.  1  to  Nov.  30 1.39 

Oct.  1  to  Nov.  30 5.20 

Sept.  1  to  Nov.  30 26.32 

Aug.  1  to  Nov.  30 29.17 

July  1  to  Nov.  80 33.80 

June  1  to  Nov.  30 38.83 


Bain/dll  te  2899. 

Oct.  1  to  Oct.  31 8.: 

Sept.  1  to  Oct.  31 17 

Aug.  1  to  Oct,  31 22 

July  1  to  Oct.  31 25 

JuneltoOct31 31 

MayltoOct.31 S3 


.ii 


i 


I 


We  perceive  from  this  table  that  during  the  two  months  immediately  precedi^ 
the  two  periods  there  was  a  much  heavier  rainfall  in  1892  than  in  1878.  During  t^ 
longer  periods  of  three,  four,  five,  and  six  months  there  was  a  preponderance  of  ra- 
fall  in  1878;  but  not  a  very  marked  one.  The  conclusion  is,  therefore,  justified  XU 
the  much  greater  precipitation  during  the  sixty  days  immediately  preceding  u 
Slst  of  October,  ISI92,  has  caused  on  this  day  a  stronger  fresh- water  now  in  the  s 
Johns  than  existed  in  the  beginning  of  December,  18%. 

Now  on  October  31, 1892,  the  fresh- water  flow  at  Volusia  daring  12  hours  25  n.: 
utes  was  181,000,000  cubic  feet  according  to  Table  No.  5.  Applying  our  ratio  of  8, :  < 
to  3,000  we  find  that  it  was  489,000,000  cubic  feet  at  Ma^port,  that  Is,  about  I20,U> 
000  cubic  feet  more  than  the  mean.  The  above  discussion  therefore  leads  to  the  r^ 
suit  that  the  fr^sh-water  flow  at  Mayport  during  the  December  snuging  period 
1878  can  not  have  exceeded  the  average  flow  by  more  than  120,000,000  cubic  leet  ^ 
12  hours  25  minutes. 

That  at  this  time  a  very  marked  subsiding  of  the  September  freshet  had  takz 

Slace  becomes  apparent  also  from  a  comparison  of  the  average  durations  of  ebb  tii* 
uring  the  three  gauging  periods,  which  were  as  follows: 


Average  duration  ofehhflow  as  gauged,  1878, 

h  t 

From  November  5  to8 ..-.-.      T* 

From  November  23  to  26 7.* 

From  December  7  to  12 6- 

When  it  is  considered  that  the  mean  duration  of  ebb  flow  is  6  hours  39  ininii;« 
it  becomes  evident  that  since  the  beginning  of  November  the  river  had  steadily  bt^ 
declining  towards  mean  conditions,  and  aluiough  they  had  not  been  actually  reach- 
at  the  beginning  of  December,  still  the  approach  to  them  was  close. 

Assuming  now,  in  accordance  with  the  above,  the  greatestpossibl^excessof  frv< 
water  flow  as  entering  into  the  ebb  volumes  of  1878,  viz,  12^000,000  cubic  feet  :* 
twelve  hours  twenty-five  minutes,  then  we  find  that  about  68,000,000  cubic  feet  • 
this  pertains  to  the  ebb  and  that  its  gauged  volume  has  to  be  reduced  by  this  anioi ; 
to  obtain  the  volume  corresponding  to  the  mean  conditions.  This  operation  rendc 
the  following  results : 


Volume  of  elh  flow  ai  Maypori  in  1878  oorreeponding  to  mean  eonditione  of  Ude  emd 

freak-water  flow. 

According  to  Gen.  Gillmore's  computation 1,793,000.  •>* 

According  to  George  Daubney's  computation 1, 676, 000,  •  •• 

According  to  E.  A.  Gieseler's  computation 1,82^000,  U< 

In  all  three  cases  we  find  a  considerably  greater  volume  than  the  present  m^* 
volume,  the  falling  off  respectively  amounting  to  15,  7i,  and  17  per  cent  of  the  pr^ 
ent  mean  volume.  When  it  is  farther  considered  that  Mr.  Daubney's  voluxne  !•• 
undoubtedly  been  computed  too  small,  then  it  seems  hard  to  escape  the  definite  c--- 
elusion  that  since  1878  there  has  been  a  decline  in  the  tidal  flow  of  the  St.  Jol« 
River  of  probably  between  10  and  15  per  cent.  The  final  deductions  arrived  at  i 
my  report  of  June  30, 1892,  as  to  the  danger  of  further  contraction  of  the  vatni*-^ 
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are,  therefore,  corroborated  and  the  following  ]K>int8  ronst  be  recognized  as  ftinda- 
mental  for  the  farther  progress  of  the  work  of  improvenient : 

1.  Entire  discontinuance,  at  least  for  the  present  and  probably  in  all  inture,  of 
work  on  the  north  jetty. 

2.  The  south  jetty  to  be  continued  in  this  wav,  that  first  a  sill  course  is  to  be 
constructed  aeross  the  shoal  to  deep  water  and  that  then  this  sill  course  is  gnuln- 
ally  heightened  throughout  its  entire  length,  no  iiirther  heightening  of  the  jettv  beuig 
done  at  any  other  point  except  in  conformity  with  this  plan.  The  height  required  for 
the  creation  and  the  maintenance  of  a  channel  along  the  south  jetty  will  then  become 
apparent  as  the  work  progresses  and  it  will  be  possible  to  avoid  building  higher 
tlian  is  required  and  thus  to  obstruct  the  entrance  more  than  is  necessary. 

According  to  present  indications,  it  seems  probable  that  the  construction  of  little 
more  than  the  sUl  course  across  the  shoals  will  be  followed  by  a  practicable  channel 
along  it.  How  much  more  will  be  required  to  maintain  it  against  such  combina- 
tions of  un&Yorable  circumstances  as  will  occur  from  time  to  time,  future  ex]ie- 
rionce  only  can  demonstrate.  Everything,  however,  seems  to  point  to  the  probabil- 
ity that  it  wiU  not  be  required  to  carry  the  outer  portions  of  the  jetty  as  high  as 
low-water  level. 

The  foUowiiig  volumes  have  been  computed  from  the  tidal  prism  for  points  above 
Mayport: 

i 

TUtalJUfw  nipalmU  above  Mayport  under  mean  eonditiane  of  tide  and  o/freeh-waterflow. 

1.  Ebb  volumes:  Cubic  feet. 

At  Fulton 1,280,000,000 

At  Dames  Point 1,190,000,000 

At  Jacksonville 1,150,000,000 

2.  I'lood  volumes: 

At  Fulton 910,000,000 

At  Dames  Point 820,000,000 

At  Jacksonville 780,000,000 

Appended  to  this  is  a  table  giving  cross-sectional  areas,  widths,  and  depths  from 
Re<laies  Point  down  to  Mayport,  as  derived  from  the  two  surveys  of  1889  and  1892. 
lu  another  appended  table  the  volumes  of  ebb  discharge  and  mean  ebb  velocities  at 
each  of  the  cross  sections  of  the  first  table  are  given,  tnus  showing  the  conditions  of 
obb  flow  from  somewhat  below  Jacksonville  to  Mayport. 

The  cross-sectional  areas  given  in  the  first  of  these  two  tables  in  a  measure  explain 
the  cause  of  the  rapid  decline  of  the  tidal  range.  From.Mayport  to  Mill  Cove  Point 
there  extends  a  gorge,  the  cross  sections  of  which  range  in  size  from  about  32,000  to 
about  45,000  square  feet,  while  between  Mill  Cove  Point  and  Jacksonville  they  aver- 
age  probably  twice  as  much  and  above  Jacksonville  still  more.  If  an  opening  of 
this  gorge  and  a  svstematic  regulation  of  the  river  in  this  region  is  not  to  be  thought 
of  on  aeeount  of  the  very  great  expense  involved,  then  the  future  channel  improve- 
ments below  Dames  Point  will  have  to  adopt  similar  measures  as  those  that  are 
being  carried  out  at  that  point  now.  It  is  evid«nt,'though,  that  all  such  works  of 
improvement  should  be  planned  with  a  careful  consideration  not  to  further  obstruct 
this  stretch  of  the  river,  which  now  already  is  insufficient  in  size  to  allow  an 
nntrammeled  movement  of  the  tidal  wave.  If  it  is  found  feasible  to  combine  with 
the  immediate  object  of  channel  inaprovement  an  increase  in  the  size  of  the  river 
bed  at  its  most  cramped  portions,  notably  above  Mavporc  (sections  76, 77,  78)  and  at  j 
and  above  Oreat  Marsh  Island  (sections  &,  69),  good  results  are  likely  to  foUow. 

The  following  is  a  list  of  diagrams  and  appendixes  submitted  with  this  report: 

1.  Sheet  No.  1, — SemimenstruAl  inequality  of  tide  at  Mayport. 

2.  Sheet  No.  f  • — ^Lines  of  high  and  low  water  and  contours  of  tidal  prism,  St.  Johns 
River. 

3.  Sheet  No.  S. — ^Mean  tidal  curves  on  St.  Johns  River,  Florida. 

4.  Sheet  No.  4» — Probablo  surface  slopes  of  St.  Johns  River  during  Mayport  ebb  and 
flood  current. 

6.  Sheet  No.  6. — Gauge  readings  taken  in  St.  Johns  River,  August  to  October,  1892, 
and  curve  of  fresh-water  discharge  at  Volusia. 

6.  Sheet  No  6, — Gauged  Mayport  cross  actions. 

7.  Sheet  No.  7. — Sketch  of  St.  Johns  River  from  Jacksonville  to  mouth,  showing 
location  of  cross  seetions  and  tide  gauges. 

8.  Table  of  physical  elements  of  St.  Johns  River  from  Reddies  Point  to  Mayport. 

9.  Mean  ebb  discharge  and  current  in  St.  Johns  River  from  Ueddies  Point  to  May- 
port. 
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Besides  these  there  are  submitted  for  inspection  the  following  diagrams  employed 
in  compnting  the  results  reported  upon : 
Five  sheets  concerning  the  reduction  of  {>ole-float  velocity  to  true  mean  veloeitr. 
Four  sheets  concerning  the  gauging  of  the  firosh-watet  flow  of  the  St.  Johna  Hivtf . 
Nine  sheets  pole-float  velocity  curves. 
Four  sheets  Mayport  tidal  curves. 
Submitting  the  above,  I  am,  major, 

Very  respectfully,  your  obedient  servant^ 

E.  A.  GnuncuoE, 
A9natami  Bngii 
Maj.  J.  C.  MAIJ.ERT, 

Corj^9  of  Engineer§,  U,  S.  A. 


Physical  elements  of  the  Si.  Johns  Jtiver  from  Eeddies  Point  fo  MnypcrL 


rCrosa  secUona  28  to  07  are  from  the  anrvey  of  1880  and  oroea  aeotiona  88  to  79  are  Amn  the 

1893.] 
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No.  of  crosa  aeotion. 
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37 
38 
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43 
44 
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01 
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Oo 
00 
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At  mean  low  water. 


Width. 


Fe€t. 

4,220 
4.750 
5,100 
0,175 
8,125 
10,275 
10.900 
11,250 
10.800 
10, 175 
9,750 
9,360 
9,125 
8.200 
0.376 
6,900 
0,100 
8,200 
7,276 
0,700 
6,530 
4,800 
4,326 
4.475 
4,700 
5,025 
5,050 
4.350 
4.326 
4.176 
4,026 
3,860 
8,000 
3,275 
3,000 
8,825 
3,100 
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3,300 
4.050 
4.050 
3.950 
4,750 
5,160 
4,860 
4,050 
4,850 
3,450 
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2,200 
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Sq./eeL 
03.400 
06,300 
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95.600 
113,200 
105, 100 
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90.300 
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08,900 
02,050 
71,300 
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44,450 
45.250 
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41.900 
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0.7 
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10.8 

10.5 

10.4 

7.4 

0.8 

7.0 

8.2 

0.3 

10.3 

10.1 

10.7 

9.4 

10.7 

9.9 

8.5 

9.2 

10.1 

10.1 

12.5 

13.4 

12.1 

10.9 

14.4 

17.1 

12.1 

9.4 

8.5 

8.0 

7.8 

7.4 

8.3 

&2 

8.5 

10.9 

16.1 

15.7 

16.4 

20.8 


Channel 
depth. 


FteL 
28.0 
29.0 
20.6 
28.0 
32.0 
S0.0 
28.6 
27.0 
25.0 
22.0 
33.5 
35.5 
83.5 
27.0 
13.6 
15.0 
18.5 
19.0 
18.0 
20.6 
12.5 
16.6 
28.3 
20.0 
18.8 
21.0 
16.0 
84.0 
29.0 
25.0 
23.6 
23.6 
24.0 
20.0 
88.3 
40.0 
88.0 
31.0 
20.0 
15.0 
25.5 
30.8 
29.0 
24.0 
19.5 
18.6 
18. 6 
26.0 
84.6 
83.0 
10.6 
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Locality. 


Beddiea  Point. 
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MiU  Core  P^iiBt. 
Do. 


Lonslali 
cupboard  Cnek. 

FnltoB. 

St.  Johns  Blofl: 


Grant  iranhldnai. 
IdlAPoiai. 
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YaateU. 

Character. 

Ko. 

AY«racB 

▲▼eract 
dratl. 

RtMmfirB ...............T 

Merrhant r . 

859 

328 

258.61 

r» 

MaUins 

do 

• 

Number  of  passenfferB  cairied)  15,600. 

Amount  received  for  fares,  $280,800. 

Estimated  percentage  of  total  trade  of  neighborhood  carried  by  water,  25  per  ceut 

Probable  increase  of  trade  were  the  improvement  completed,  300  per  cent. 


Oa.  ^ 

IMPROVEMENT  OP  UPPER  ST.  JOHNS  RIVER.  FLORIDA. 

By  the  river  and  harbor  act  approved  July  5, 1884,  the  snm  of  f  r^^Oi^ 
was  appropriated  for  improving  the  Upper  St  Johns  River,  Florid. 
This  is  the  only  appropriation  ever  made  by  Congress  for  this  work. 

The  part  of  the  St.  Johns  River  referred  to  in  the  act  is  presumed  :• 
be  that  portion  extending  from  Lake  Monroe  to  the  head  of  lul' 
George,  a  distance  by  river  of  about  45  miles.  An  examination  of  tli 
section  was  made  in  the  early  part  of  the  year  1879,  report  of  whii . 
dated  July  16, 1879,  with  a  project  of  improvement,  is  printed  as  A:- 
pendix  I  9,  Annual  Report  of  the  Chief  of  Engineers  for  1879.  It  v^s 
stated  in  that  report  that  the  stream,  although  very  crooked,  is 
ample  depth  for  any  class  of  vessels  adapted  to  the  navigation  of  t:- 
Upper  St.  Johns  River,  and  that  the  only  gain  to  be  secured  by  c* 
ofis  is  strictly  in  distance.  It  was  suggested  to  confine  the  work  ' 
improvement  to  cutting  off  the  four  most  prominent  bends,  located  j 
follows: 

1.  A  bend  three-fourths  of  a  mile  above  Old  Town,  25  miles  bel>  * 
Lake  Monroe. 

2.  Two  bends  about  2  miles  below  Manuels  Landing,  7^  miles  hel.' 
Lake  Monroe. 

3.  A  bend  at  Manuels  Landing,  5^  miles  below  Lake  Monroe.  T' 
results  of  a  later  examination  of  the  same  section  of  the  river,  madt  • 
conformity  to  a  provision  in  the  river  and  harbor  act  passed  Augusu 
1892,  did  not  differ  from  the  conclusions  previously  reached. 

Pursuant  to  instructions  from  the  Department,  another  report  v> 
submitted  October  5, 1883,  with  revised  plans  and  estimates. 

The  width  of  the  river  at  the  bends  named  varies  frt>m  130  to  1* 
feet,  and  in  the  reaches  connecting  them  from  150  to  200  feet.  T' 
banks  and  adjoining  ground  average  4  feet  above  water  surface  at  1<  - 
river  stage.  The  plan  of  improvement  contemplates  cut-offs  100  i  * 
wide  at  the  bottom,  side  slopes  1  on  1,  and  alow  river  depth  in  the  c'> 
of  6  feet.  This  depth  was  adopted  as  being  the  maximum  low-ri>' 
depth  at  the  shoalest  places  between  Little  Lake  George,  20  miles  Ixl  *' 
the  head  of  Lakes  George  and  Lake  Monroe. 

Two  estimates  were  submitted,  one  for  straight  cut-ofb  and  t^e  otl  r 
for  curved  cut-offs,  with  quite  easy  curves,  so  as  to  offer  no  obstrm  t  ^ 
to  navigation.  The  work  would  principally  consist  of  dredging^  br/ » 
few  light  closure  dams  would  have  to  be  built  and  some  grubbing  ii< ' « 
The  estimated  cost  of  this  improvement  is  $43,000  for  straight  cut  • ' » 
and  $38,000  for  curved  cut-ofb*    The  latter  system  has  be^  adopts- 
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The  appropriation  available  being  small,  it  was  proposed  to  begin 
operations  by  opening  the  shortest  cut — that  at  Old  Town.  Proposals 
for  this  work  were  invited  to  be  opened  October  24^  1884.  No  bids  were 
received. 

Under  these  circumstances,  with  the  approval  of  the  Chief  of  Engi- 
neers, it  was  decided  to  await  further  appropriations  before  beginning 
the  work. 

This  part  of  the  river  is  passed  over  by  steamboats  about  twelve 
times  per  day. 

On  April  2, 1892,  the  original  project  was  modified  so  that  the  money 
available  might  be  expended  in  removing  the  worst  points  at  the  bends 
mentioned  in  the  original  project  instead  of  opening  the  cut  through 
the  bend  at  Old  Town. 

OPEBATIONS  FOB  FISOAL  YBAB  ENDING  JUNE  30,  1893. 

A  contract  for  this  work  was  entered  into  with  Messrs.  Marzyck  and 
Browne  on  December  30, 1892,  and  approved  February  2, 1893.  The 
work  was  to  be  done  in  connection  with  the  work  of  improving  Yolusia 
l^ar,  Florida,  at  the  price  of  36  cents  i>er  cubic  yard  measured  in  place. 

Work  under  this  contract  began  March  16, 1893. 

There  is  no  dredging  plant  available  for  doing  small  quantities  of 
work  in  comparatively  isolated  places  on  the  east  coast  of  Florida,  and 
t  he  small  amount  of  work  in  prospect  would  not  warrant  a  private  party 
ill  building  a  suitable  dredge,  especially  in  view  of  the  uncertainty  of 
]>rocuring  the  contracts.  In  this  instance,  the  contractor's  plant  has 
jiroven  inadequate  for  the  work  and  the  progress  is  very  slow.  Up  to 
tlie  end  of  the  fiscal  year  2,006.7  cubic  yards  of  material  have  been  re- 
moved from  two  of  the  worst  points  at  the  upper  bends  referred  to  in 
the  project  locally  known  as  Wekiva  Bend  and  Coxetter's  Bend. 

I  would  invite  attention  to  the  recommendation  of  my  predecessor, 
Capt.  W.  M.  Black,  Corps  of  Engineers,  that  a  properly  equipped  dredge 
aiHl  snag  boat  be  built  by  the  United  States  for  operations  on  the  rivers 
Atul  harbors  of  the  east  coast  of  Florida.  Such  a  boat  would  be  avail- 
able for  maintaining  the  improvements  now  in  progress  in  the  lower  St. 
Jdhns  River,  at  Volusia  Bar.  the  Upper  St.  Johns  Biver,  and  the  Ock- 
bi  waha  Biver,  and  could  be  ouUt  at  a  cost  of  $20,000. 

This  work  is  in  the  collection  district  of  8t.  John's.  Jacksonville  is  the  nearest 
|M>rt  of  entry.  Nearest  light-house  is  Volasia  Bar  Light.  Nearest  fort  is  Fort 
U  or  ion,  Horidft. 

Money  statement. 

ily  1,  W92^  balance  nnexpencled $4, 930. 06 

fiine  90^  I8SI3y  amount  expended  during  fiscal  year 385. 25 

ily  1,  lS93y  balance  unexpended 4, 544. 80 

ly  1, 1893,  outstanding  liabilities $822.27 

I  ly  1, 1893,  amount  covered  by  uncompleted  contracts 3, 377. 73 

4,200.00 

ily  1,1893, balance  avaaable.... 344.80 


A  mount  ^estimated)  required  for  completion  of  existing  project 33, 800. 00 

Ainonnt  that  can  be  protitably  expended  i  n  fiscal  year  ending  June  30, 1895    33, 800. 00  [ 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 

harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893.  . 

(For  abstract  of  proposals,  and  cominercial  statistics,  see  report  ^^Im-  > 
ving  Volusia  Bar,  Florida.'^) 
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O3. 

IMPROVEMENT  OF  VOLUSIl  BAR,  FLORIDA. 

Yolasia  Bar  is  located  at  the  soath  end  or  head  of  L}ike  Georj:^,  alN>r 
162  miles  by  river  from  the  mouth  of  St.  Johns  Kiver,  at  tbe  ixn 
where  the  waters  of  the  river  flow  into  the  h\ke. 

An  examination  of  Yolasia  Bar  with  a  view  to  its  improveineot  v. 
made  in  March,  1879.  A  report  thereon,  dated  July  16,  1879,  w:: 
a  plan  of  improvement,  is  printed  as  Appendix  1  9,  Annual  Bei)ort  > 
the  Chief  of  Engineers  for  1879. 

This  was  modified  as  reported  in  the  Annu.al  Bex>orts  of  the  Chief' 
Engineers  for  1882  and  1883,  Appendixes  J  11  and  L  14,  respet-tiveh. 

Before  its  improvement  the  channel  over  the  bar  was  very  crookr 
and  had  a  least  depth  varying  irom  3^  to  4^  feet. 

APPROYBD  PROJECT. 

To  establish  and  maintain  a  channel  6  feet  deep  across  the  har! 
the  increased  velocity  of  flow  produced  by  two  converging  jetties 
brush  and  stone,  assisted  by  dredging,  if  necessary,  and  to  define  ;if 
protect  the  channel  thus  formed  by  rows  of  fender  )>iles. 

In  1887  this  project  was  modified  to  limit  the  depth  to  the  5  f- 
already  attained,  as  that  depth  is  sufficient  for  the  steamers  navi^at :. 
the  Upper  St.  Johns  Eiver,  and  is  as  great  as  can  be  carried  over  u 
bars  between  Lake  Monroe  and  Lake  George. 

Operations  for  improving  Volusia  Bar,  Florida,  have  been  carried  1 
at  intervals  since  December,  1880,  under  the  following  appropriation 

By  act  approved —  ' 

June  14, 1880 $0^ 

March  3, 1881 h"* 

By  act  passed  August  2, 1882 5. » 

By  act  approyed — 

July  5,  1884 J,  « 

Augusts,  1886 1'* 

By  act  of  August  11,  1888 > 

By  act  approved — 

September  19,  1890 '» 

July  13, 1892 I* 

Total 2:,» 

OPERATIONS  PBIOB  TO  JUNE  30,  1892. 

The  total  amoant  expended  up  to  June  30, 1892,  iueluding  liahili:* 
then  outstanding,  was  $25,889.91,  Two  jetties  had  been  built,  8t«i  t  < 
from  opposite  sides  of  the  river  bank  at  the  south  edge  of  the  lake  M 
converging  until  on  the  bar  the  clear  channel  way  between  them  wii>  J 
feet  wide.  The  east  jetty  is  3,400  feet  long,  and  is  built  to  the  \e\y^ 
mean  low  water  for  2,930  feet  from  the  shore.  The  west  jetty  is  2J 
feet  long,  of  which  a  length  of  1,940  has  its  crest  at  the  level  of  m?* 
low  water.  Two  rows  of  lirmly  set  i)iles  provided  with  waling  sn  * 
con  tine  boats  to  a  100-foot  channel  across  the  crest  of  the  bar.  In  H* 
the  depth  attained  was  reported  to  be  ample  for  the  existing  coromei^- 

OPEEATIONS  DURING  THE  FISCAL.  TEAR  ENDING  JUNE  30,  18iV3. 

By  the  act  approved  July  13,  1892,  $1,000  was  appropriated  for  t^' 
maintenance  of  the  work.    Contract  was  entered  into  with  ^Mtv*^ 
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• 

(arzyck  &  Browne,  of  Jacksonyille,  Fla.,  for  repairing  the  rows  of 
mder  pilen  and  dredging  the  bar.  The  fender  piles  have  been  repaired, 
ut  up  to  the  close  of  the  fiscal  year  dredging  had  not  been  begun. 

WORK  RBQUIRBB. 

The  St.  Johns  River,  above  Lake  George,  is  a  silt-bearing  stream, 

iving  eroding  banks,  pools,  and  shoals,  and  is  subject  to  marked 

ii'taations  of  level.    Lake  George  forms  a  settling-basin  and  receives 

annual  deposit  from  the  materials  eroded  between  lakes  George  and 

onroe,  a  distance  of  45  miles.    The  greater  portion  of  this  material  is 

l>08ited  at  the  head  of  the  lake,  where  the  river  currents  lose  velocity 

entering  the  broader  expanse,  and  there  forms  and  maintains  Yolu- 

Bar.    It  is  evident  that  any  increase  of  depth  produced  by  con- 

tion  and  scour  in  a  bar  of  this  character  will  simply  push  the  deposit 

ther  out  into  the  still  water.    If  the  depth  of  the  lake  where  the 

w  deposit  is  formed  were  great,  the  improvement  of  the  channel  by 

assisted  jetties  might  have  some  permanence. 

Lake  George  is  very  shoal.    In  1887  the  least  channel  depth  was 

]M>rted  to  l^  5  feet;  6,  7,  and  8  foot  contours  of  the  bottom  were  420, 

80,  and  1,440  feet,  respectively,  from  the  ends  of  the  jetties,  and  a  dis- 

ance  of  3,400  feet  beyond  the  jetties  a  maximum  depth  of  9.6  feet  only 

(ras  found.    In  1891  the  least  channel  depth  was  4.6  feet  and  the  6, 7,  and 

I  foot  contours  375,  480  and  1,175  feet,  respectively,  from  the  ends  of 

|he  jetties. 

I  Commerce  has  been  greatly  hampered  by  boats  grounding  on  the 

^ar.    Further  improvement  of  the  bar  is  required.    Only  temporary 

lief  can  be  obtained  by  an  extension  of  the  jetties.    The  best  and 

irest  method  to  adopt  will  be  to  deepen  the  channel  by  dredging  from 

me  to  time  as  may  be  needed. 

From  past  experience  it  would  seem  that  the  annual  deposit  on  the  bar 
about  500  cubic  yards.    If  there  were  any  plant  available  this  could 
e  removed  with  an  annual  expenditure  of  $500. 

This  work  is  in  the  ooUeotion  district  of  St.  Johns.  JscksonviHe  is  the  nearest 
>rt  of  entry.  Nearest  light-honse  is  Volnsia  Bar  Light.  Nearest  fort  is  Fort 
arion. 

.  Money  statement, 

ily  1, 1883,  balanee  nnexpended $110.09 

moant  appropriated  by  act  approved  July  13,  1892 1, 000. 00 

1, 110. 09 
ine 30, 1888, amonnt  expended  during  fiscal  yea 47.63 

ily  1, 1893,  balanee  unexpended 1,062.46 

Uy  1, 1898,  ontsUnding liabilities $249,84 

ily  1. 1893.  amount  covered  by  uncompleted  contracts 675. 00 


ily  1, 1893,  balance  available 137.62 

Amount  Testimated)  required  for  maintenance  of  existing  project 1, 000. 00 

Amount  tbat  oan  be  profitably  expended  in  fiscal  year  ending  J  nne  30, 1895  1, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  aotsof  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

sua  93 ^104 
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AhBtraci  ofpropo9aU  far  furnishing  lobar  and  inatoruil/or  repairing  the  raw  offend 
piles  at  Volusia  Bar  and  for  dredging  in  Upper  St,  Johns  Eifper  and  «l  Volmtia  Ik 
Florida^  reoeited  in  response  to  adrertisement,  and  opened  Norember  19, 189f,  bg  J, 
Mallerg,  Major,  Corps  of  Engineers, 


Ho. 


1 
2 
3 


Kame  of  bidder. 


Greo.  A.  Be  CoUes. . . 
liarsyck  A  Browne. 
J.A.Bryan 


I>redging. 


Upper 
Si.  Johns. 


CenU. 

96 
47 


YolnsU 


Oemts. 
43 


RcfMun 
fend**  1 
pilia;^ 


«34 

143. 


The  amonnt  available  for  work  is  as  follows : 

For  dredging  in  Upper  St.  Johns  River $4,100, 

For  dredging  at  Volusia  Bar  and  for  repairing  fender  piles  at  Volusia 
Bar 9»l 


'  Total , 5,00a 

Becommended  that  bid  No.  2  be  accepted. 


COMXBRCIAL  STATISTICS. 


Commeroe  of  Upper  St.  Johns  Biner,  Florida,  far  the  $ear  ending  Deeeamber  SI,  ISX. 
[Famished  by  J.  A.  Leslie,  Saperintendent  Clyde  Stesinship  lane.] 


Fertilisers... 

Fruits 

Grain 

Hay 

Hercbandiae. 
Vegetables... 


Total 


Artioles. 


Vessels. 


City  of  JaokoBTiUe 

F.De  Bary -.. 

Brerclade 

Welaka 


Chaiacter. 


Side- wheel  steamer. . 

do 

do 

Stem- wheel  steamer. 


Gross 


2,037 
S,891 
1,612 

341 
<•« 

473 


15.318 


£«tiiB« 


u: 

51 

11 


781 


DnA. 


Ton*. 

400  4  fi«>t  light. 
301  Do. 

420  Do. 

300  24  feet  li«)ti 


Number  of  passengers  carried  by  steamers,  10,000. 
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O  4. 

IMPROVEMENT  OF  OCKLAWAHA  RITER,  FLORIDA. 

The  Ocklawaba  Biver  bas  its  source  in  Lake  Apopka,  central  Florida, 
ws  slightly  west  of  north  for  about  104  miles,  measured  along  the 
is  of  the  channel,  then  almost  due  east  for  21  miles  farther,  when  it 
ites  with  the  St.  Johns  Biver.  The  Ocklawaha  Eiver  is  the  princi- 
I  outlet  of  a  number  of  large  lakes,  whose  aggregate  area  is  about 
5  square  miles. 

The  only  important  tributary  of  the  Ocklawaha  Biver  is  the  Silver 
wrings  Bun,  which  is  6  mUes  long  and  has  an  average  width  of  about 
feet  and  a  least  depth  along  the  axis  of  the  channd  of  about  9  feet. 
^ing  the  outlet  of  the  famous  Silver  Spring,  its  volume  of  discharge 
ries  but  little. 

From  Lake  Griffin  down  for  a  distance  of  about  28  miles  the  river 
>WH  through  a  wide  savanna  submerged  about  1  foot  under  water 

id  covered  with  a  dense  growth  of  saw  grass.    On  this  reach  the 

ver  averages  from  30  to  40  feet  in  width  and  has  a  least  channel  depth 

r  al)out  5  feet;  the  current  is  very  sluggish. 
The  impediments  to  navigation  on  this  portion  of  the  river  are  the 

unierous  bends,  the  narrow  channel,  floating  islands,  and  eel  grass. 
From  the  savanna  to  the  mouth,  a  distance  of  about  58  m&es,  the 

nnks  are  covered  with  a  dense  growth  of  cypress  and  other  timber. 
On  this  reach  the  river  averages  from  60  to  70  feet  in  width,  and  the 

a,st  channel  depth  is  4  feet.    The  average  velocity  of  the  current  is 

>D8iderably  greater  than  on  the  upper  river,  being  about  1.3  feet  per 

H'ond. 
The  principal  obstructions  to  navigation  are  snags  and  overhanging 

ees. 

OPERATIONS  PRIOR  TO  JUNE  30,  1892. 

By  act  of  Congress  approved  September  19, 1890,  an  appropriation 
r  $10,000  was  made  for  the  '' improvement  of  Ocklawaha  Biver,  Flor- 
a,  to  Leesburg,  on  Lake  Griffin."  The  project  was  carried  out  as  far 
(  the  prairie  by  tJie  removal  of  3,881  snags  and  705  overhanging  trees, 
I  addition  to  which  84  trees  were  trimmed. 

OPBBATIONS  DURING  FISCAL  YEAR  ENDING  JUNE  30,  1893. 

By  the  act  approved  July  13, 1892,  $1,000  was  appropriated  for  main- 
ining  the  improvement  of  Ocklawaha  Biver.  On  July  25, 1892,  a 
tiject  was  submitted  for  continuing  the  improvement  by  the  removal 

snags  by  hired  labor.  This  project  being  approved  August  2, 1892, 
>rk  was  resumed  by  the  United  States  snag  boat  Sh^Mrd  in  Septem- 
T,  1892,  and  suspended  in  October,  1892,  owing  to  the  exhaustion  of 
ndn.  Five  hundred  and  seventy- four  snags  and  312  overhanging  trees 
're  removed  and  14  trees  were  trimmed,  making  a  total  to  date  of 
lo5  snags  and  1,017  overhanging  trees  removed  and  98  trees  trimmed. 
The  result  has  been  to  render  the  river  fairly  navigable  as  far  as  the 
'airie.  Above  that  point  there  are  a  few  shoals  and  the  floating 
lands.  The  oranges  and  vegetables  are  usually  shipx)ed  when  the 
ater  is  at  its  low  stage,  and  the  shoals  form  serious  obstructions.    It 

believed  that  the  channel  can  not  be  kept  clear  of  the  floating 
ands  unless  a  row  of  piles  connected  by  a  waliDg  strip  be  constructed 
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on  each  side.  In  view  of  the  &ct  that  tiie  railroads  are  practioally  iuM 
cessible  to  a  large  number  of  the  residents  of  this  portion  of  the  rJLYi 
and  that  the  improvement  of  the  river  as  fiur  as  Leesbnrg  would  enab 
the  orange  lEuid  vegetable  growers  in  the  vicinity  of  Lake  Griffin  to  sh 
their  prepuce  by  water  to  the  St.  Johns  River,  a  project  for  oontinnii 
the  improvement  to  Lake  Griffin  was  submitted  and  approved  Octol> 
14, 1892,  increasing  the  estimated  cost  of  the  improvement  $15,0( 
making  the  total  cost  (estimated)  of  the  improvement  $26,000,  of  whi 
amount  $11,000  has  been  appropriated. 

The  Ooklawaha  River  is  in  the  oolleotion  district  of  St.  Johns.    The  nearest  U^ 
house  is  the  St.  Augiutine  Light.    The  nearest  fort  is  Fort  Marion,  Fla. 

Moneif  statement 

Jaly  ly  1892,  balance  unexpended $1, 

Amount  appropriated  by  act  approved  July  13, 1892 1, 000 


Jnne  90, 1893,  amount  expended  during  fiscal  year, 


2,221. 
2,23L 


July  1, 1898,  balance  unexpended 


t 


{Amount  f estimated)  required  for  completion  of  existing  project 15,  OOIIl  C 
Amount  tnat  can  be  profitably  expended  in  fiscal  year  ending  J  nne90, 1896    15,  OOO.  C 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1887  and  of  sundry  civil  act  of  March  3,1S98. 


COMMXRCIAL  STATISTICS. 

Commerce  of  OeiHawaha  Biver,  FloridOf  for  ike  fear  ending  December  Sly  189M, 

[Furnished  by  Mr.  J.  W.  Lees,  seorelary  board  of  trade,  Leeeborg,  FIa.,  and  by  the  agent  for 

Ooklawaha  Slyer  line  of  steamer*,  Palat)u^  Fla.] 


Articles. 


Cotton 

FertiUiers 

Fish  and  oysters. 
Fmits  (oranges) . 

Grain 

Hides 

Honey,  simp,  etc. 
loe. 


Lmnber  (rough  and  sawed). 

Merohanaiae < 

Yegetables 


ToUd 


Oroas 
tonnage. 


4 

1,446 

1 

Sl«3S4 

10,000 

6 

M 

S,000 

2,700 

M. 

T, 


n,979 


SaUoili^ 

valM. 


ltd 


L  1 


1.0QI, 


KoTB. — The  above  flgnres  renresent  the  oommereo  of  the  Ooklawahn  Birer  and  that  of  the  laks« 
the  apper  end  of  the  nver.  The  lake  oommeroe  woald  appear  to  be  mueh  tha  greater,  via.,  M, 
tons  of  the  total.]  « 

The  foUowing  steamers  are  engaged  in  the  trade  of  the  Ocklawaha  Biver: 


Name. 


Character. 


Tonnage.!  Hisi 


Xnreka 

Okeehnmpkee 

Astatula 

Osoeola 

Wahoo....«.., 


Steamer 

do. 

do. 

do. 

do. 


47 


Number  of  .passengers  carried  during  the  year,  6,400. 
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rhe  following  steAinen  ftre  engaged  in  the  navigation  of  lakes  Griffin,  Harri% 
flli«,  and  Dora: 


Nam*. 


ella. 


ChanolMr. 


.do 

do ,. 


Tonnaf*. 


Tong, 
16 
80 


Draft. 


Ft§t, 


.Allowing  Ib  an  extract  from  a  letter  received  from  Mr.  J.  W.  Lees,  secretary  of  the 
mbnrg  board  of  trade: 

•  •••••• 

I  wrote  Bev.  J.  F.  Richmond,  of  Richmond,  Fla.,  rennesling  him  to  send  me  reli- 
B  information  as  to  the  amount,  in  tons,  and  value  of  the  annual  output  of  the  kao- 
plant  of  which  he  is  president;  also  the  prospective  output  of  the  adjoining  plant 
r  in  ooorse  of  construction.  He  immediately  answered  stating  the  annual  output 
plant  as  baing  3,000  tons ;  value  of  same  at  plant  $20,000,  and  at  the  North- 


potleries  $40,000.    The  adjoining  plant  will  have  Just  double  the  capacity,  or 
W  tons.    The  prices  named,  he  stated,  are  very  low,  in  order  to  introduce  a  home 
dnetion.    The  quality,  he  says,  is  superior  to  any  of  the  imported  kaolin,  and 
>nld  bring  a  much  hisher  price, 
understand,  upon  what  is  considered  reliable  authority,  that  a  third  company  is 

Kng  iDrmed  for  toe  purpose  of  establishing  a  kaolin  plant^  the  lands  having  already 

en  purchased. 


os- 

DIPROVEIIENT  OF  ST.  AUOUSTINE  HARBOR,  FLORIDA. 

St.  AngoBtine  Harbor  lies  on  the  east  coast  of  Florida,  about  47  miles 
uth  of  the  St.  Johns  Biver.  It  is  formed  by  the  junction  of  two 
'ers,  or  rather  salt-water  lagoons,  the  Matanzas  and  Tolomato  rivers, 
lich  run  parallel  to  the  coast  ana  there  unite  to  break  through  the 
e  of  sand  hills  into  the  sea.  The  total  length  of  the  Tolomato  Biver 
about  20  miles,  and  of  that  part  of  the  Matanzas  which  receives  and 
(charges  across  the  St.  Augustine  Bar,  12  miles.  The  San  Sebastian 
ver,  another  lagoon,  almost  surrounds  St.  Augustine,  and  opens  into 
)  Matanzas  Biver  about  3  miles  from  its  mouth.  These  lagoons  vary 
depth  from  20  to  30  feet  for  several  miles  from  the  mouth  and  in 
dth  300  to  600  yards.  They  form  large  tidal  basins,  filled  and  emptied 
-ough  the  channels  across  the  bar.  The  rise  of  tide  at  St.  Augustine 
4e8  fri>m  4  to  6  feet,  and  the  currents  generated  have  maintained  two 
more  channels  across  the  bar,  with  a  least  depth  of  from  6  to  9  feet 
low  water.  The  positions  of  these  channels  are  continually  shift- 
;  between  the  south  end  of  the  mainland  east  of  the  Tolomato  Biver 
>rth  Beach  or  JSovth  Point)  and  the  cape  on  Anastasia  Island,  2{ 
es  to  the  south.  The  harbor  forms  an  excellent  sheltered  anchorage, 
the  shifting  nature  of  the  bar  and  the  shallow  water  on  its  crest 
e  presented  so  many  difficulties  to  mariners  that  the  commerce  of 
port  has  been  greatly  hampered.  It  is  limited  practically  to  the 
sary  supplies  for  St.  Augustine. 
The  following  appropriations  have  been  made  for  this  harbor: 

of  August  11, 1S88 $86,000 

;  approved — 

September  19, 1890 20,000 

JolylS,  1S82 10,000 

Total - 66^000 
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PROJECT. 

The  approved  project  is  to  protect  the  shores  from  erosion  by  the  cou- 
stmetion  of  groins  of  concrete  and  riprap  on  brush-foondation  mat 
tresses. 

OPERATIONS  PRIOR  TO  JUNE  30,  1892. 

With  the  appropriation  of  $35,000,  made  in  the  act  of  1888  thre* 
groins  were  bnilt :  Ko.  1,  on  Anastasia  Island,  near  the  northern  boaudai7 
of  the  United  States  light-honse  reservation;  Ko.  2,  on  !North  Beach,  u 
the  point;  No.  3.  on  North  Beach,  abont  2,000  feet  from  the  point. 

These  groins  ail  consist,  essentially,  of  a  fbnndation  of  brash  faacim^a 
covered  with  riprap  and  capped  with  concrete  blocks  which  are  2  fee 
wide  on  top  and  have  side  slopes  of  1  on  2.  (For  detailed  descriptkn 
of  dimensions  and  methods,  see  Appendix  P  3,  Beport  of  the  chief  <i 
Engineers,  1890.) 

With  the  appropriation  of  $20,000,  made  in  the  act  of  September  1^ 
1890,  Groin  No.  2  was  extended  seaward,  and  two  new  groins  were  built: 
No.  4,  on  Anastasia  Island,  about  2,200  feet  northwest  of  Groin  Xo.l; 
and  No.  5,  on  North  Beach,  between  Groin  No.  2  and  Groin  No.  -i 
(For  detailed  description  of  dimensions  and  methods,  see  Appendix 0 
4,  Beport  of  the  Chief  of  Engineers,  1891.) 

The  construction  of  a  sheet-pile  wing  dam  was  begun  in  January  aE<! 
continued  at  intervals  until  May,  1892. 

This  dam  is  327  feet  long.and  is  buUt  near  the  ordinary  high-wati'; 
mark  at  the  side  of  the  groin  and  extends  along  the  beach  toward  Ui 
south.  It  is  constructed  of  a  double  row  of  sheet  piles  well  braces 
from  the  rear.  The  back  is  filled  in  with  mud  and  sand,  and  the  froi  i 
is  protected  with  &scines,  staked  in  place  and  weighted  with  roel^ 
The  desired  result  was  produced  and  the  sand  collected  in  front  of  di 
wing  dam. 

OPERATIONS  DURING  FISCAL  YEAR  SNDINO  JUmB  30.  1893. 

The  act  of  July  13, 1892,  appropriated  $10,000  for  the  completion  < 
the  existing  project.    So  many  changes  had  taken  place  that  it  wa^  d 
cided  to  make  a  resurvey  npon  which  to  base  the  project  for  the  expem  1 
ture  of  this  appropriation.    From  the  information  thus  obtained  it  Mii 
proposed  to  expend  the  amount  available  in  constracting  two  m^ 
groins,  located  one  (No.  6)  between  No.  1  and  No.  4,  and  one  (Na 
1,700  feet  east  of  No.  1.    These  two  groins  being  deemed  insufficient 
complete  the  contemplated  improvement,  a  revised  estimate  of  cost  w: 
submitted  on  February  27, 1893.    Changes  in  the  sand  shoal  opi)06i 
Anast^ia  Island  have  caused  the  channel  to  impinge  strongly  on  t 
island,  producing  considerable  erosion.    To  secure  the  shore,  two  nni 
groins,  making  nine  in  all,  will  be  required,  together  with  soitable  wi 
walls  on  all  the  groins  and  beach  revetments  at  a  few  places  ou  the  i 
and.    This  additional  work  is  estimated  to  cost  $30,000,  noiakingt, 
total  cost  (estimated)  of  the  improvement  $95,000. 

Under  contract  with  I.  H.  Hathaway  &  Co.,  of  Philadelphia,  'Pa.,  t 
work  of  furnishing  stone  for  Groins  Nos.  6  and  7  is  now  in  progrt* 
The  foundations  and  riprap  superstructures  of  Groins  Nos.  6  and  7  ha 
been  practically  completed,  and  they  are  now  ready  for  the  oonei^ 
coping.  Five  thousand  five  hundred  and  sixty-five  linear  feet  of  9-iii 
brush  fascines  and  1,200  tons  (2,000  pounds)  of  stone  have  been  plac 


J 
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I  Groin  No.  6,  aud  1,680  linear  feet  of  fascines  and  455  tons  of  stone  in 
roiu  No.  7. 

St.  AugaBtine  is  in  the  coUeotion  district  of  St.  AngnstiBey  which  is  the  searest 
•rt  of  entry.  The  nearest  fort  is  -Fort  Marion.  The  St.  Aagnstiue  light  is  the 
arest  light-house. 

A  map  0^  the  bar  and  vicinity  accompanies  this  report. 

Money  statement 

1y  1, 1892,  balance  unexpended $1,279.60 

aouut  appropriated  by  act  approved  July  13, 1S92 10,000.00 

11,279.60 
neSO,  1893,  amount  expended  during  fiscal  year 3,154.63 

ly  1, 1393,  balance  unexpended 8,124.97 

ly  1, 1893,  outstanding  liabilities 6,008.58 

ly  1, 18^,  balance  avaihible 3,116.39 

Imoant  (estimated)  req.uired  for  completion  of  existing  project 30, 000. 00 

Lmount  thatcan  be  profitably  expended  in  fiscal  year  ending  June30, 1896  30, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 


9traei  of  propotaU  fitr  ^mUhing  $fone  for  uss  in  oonneeHan  with  improving  harhor 
i  Si.  Au{fU9tim€,  Fla»,  reeeivod  in  retpon9e  to  circular  UUer  and  opened  April  1, 
HUS,  hjf  J.  C.  Mallerif,  Major,  Corp*  of  Engineer$, 


KsBie  of  Uddsr. 


RoM4t  B»niett , 

LU.Hathwsy&Co. 


Stone  on  Anastssia  IftUnd. 


Xitimatad 
qnsntitv 
reqnirea. 


Sknu, 

tsoo 

1,SOO 


Pnceper 

ton  (2,000 
ponnds). 


HOO 
2.74 


Total. 


$6,000 
4,110 


mount  available  for  work  April  1, 1893.  $9,000. 
ecommauded  that  bid  No.  2  be  accepted.  . 


COMMXRCIAL  STATISTICS. 


H9MflMrc0  of  harbor  ai  8t,  Angu$Hne,  Fla,,  for  the  year  ending  December  SI,  1992, 

[Fnxnislied  by  ICr.  H«nry  A.  Barling,  Jr.] 


Artiolaa. 


and  oyaten 

\m  (•rangea  and  grapes) . 
1. 


y,  airap,  ete 
iter  (aaw   ~ 


bandiae. 


•d). 


Total 


Oroaa 

Xatimated 

tonnage. 

value. 

100 

$8,000 

400 

•,500 

350 

10,000 

700 

21,000 

1,500 

28,500 

100 

5,000 

2,000 

12,000 

18,000 

800,000 

300 

12,000 

23.450 

806.000 
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Commerce   of  harbor  at  St.'  Augustine,  Fla.,  for  tke  year  endiug  Decewtber  S2,  M^ 

Continued. 


YeeseU. 


City  of  St.  Angastine,  ■teamer 

Schooners  (4) 

Sohoonen  (2) «. 


Estimated  percentage  of  total  trade  of  neighborhood  carried  by  water,  10  pc 
cent. 


O  6. 

IMPROVEMENT  OF    INDIAN  RIVER,  FLORIDA,  BETWEEN  GOAT  ClEIl 

AND  JUPITER  INLET. 

The  portion  of  the  river  named  has  a  total  length  of  81  milea,aK: 
throughout  this  portion  the  natural  channel  is  interrupted  by  nnmff- 
ous  shoals  and  bars  having  on  them  a  low- water  depth  of  firom  2|tol: 
feet 

The  Florida  Coast  Line  Oanal  and  Transportation  Oompany,  a  com- 
pany  duly  incorporated  under  the  laws  of  the  State  of  Florida,  h» 
made  a  number  (23)  of  dredged  cuts  across  the  shoals  through  this  d^ 
fective  reach,  making  a  continuous  navigable  channel  50  feet  wide  aoi 
5  feet  deep  at  low  water,  extending  to  Jupiter  Inlet.  The  aggre^ 
length  of  the  cuts  made  by  this  company  is  39,500  feet.  Under  its 
charter  the  company  ^<  is  authorized  to  own  vessels  and  navigate  tie 
waterway;  to  levy  tolls  on  its  cuts  and  channels  improved,  and  to  oper- 
ate telegraph  and  telephone  Unes."  (Prospectus  of  company,  JauiuQ^ 
1890.) 

The  Indian  Biver  is  the  only  highway  available  for  the  products  «f 
the  fertile  strip  of  high  land  which  forms  the  east  coast  of  Florida  be- 
tween Titusville  and  Key  Biscayne  Bay,  a  distance  of  200  miles.  Tbi^> 
land  on  both  sides  of  the  river  is  unsurpassed  in  the  State  for  the  coi- 
tivation  of  vegetables  and  semitropical  fruits.    Bounded  on  the  e»A 
by  the  ocean  and  on  the  west  by  the  lowlands  west  of  the  Upper  SL 
Johns  River  and  of  the  Okeechobee  region,  it  is  cut  off  from  the  ga- 
eral  railroad  system  of  the  State,  which  touches  it  only  at  Titusville,  aoi 
extends  to  Ban  Gallic.    During  the  past  few  years  the  development  of 
this  country  has  been  very  rapid.    Steamers  now  run  daily  betireen 
Titusville  and  Melbourne  throughout  the  year,  and  triweekly  in  sa*- 
mer  and  daily  in  winter  between  Melbourne  and  Jupiter  Inlet   Tbe0^ 
boats  are  light-drafb  stem- wheel  steamers,  with  gross  touDage  of  ab^^^  | 
150  tons,  with  a  capacity  of  from  100  to  130  passengers.    Theircapscitf ' 
has  been  tried  to  the  utmost  in  the  past,  and  the  indications  are  that  they 
will  not  be  able  to  accommodate  the  winter  travel  of  the  future.  A*"^ 
the  young  groves  of  oranges  and  bananas  and  the  pineapple  plaota- 
tionSj  alres^y  set  out,  come  into  bearing  year  by  year,  the  commeiteot* 
the  river  will  be  greatly  increased. 

The  approved  project  is  to  make  a  continuous  channel  5  feet  deep  ^ 
low  water  and  at  least  75  feet  wide  in  the  straight  reaches,  with  a^ 
much  greater  width  in  the  turns  as  may  be  required,  by  widening  tlie 
cuts  of  the  canal  company  and  making  new  cuts  where  needed  and  by 
removing  some  of  the  mangroves  in  the  narrows.  It  wi\s  estimated 
that  the  work  proposed  would  cost,  approximately,  $44,000. 
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1 

I      By  act  approved  July  13, 1892^  $15,000  were  appropriated  for — 

ImproTing  Indian  River,  Florida,  between  Goat  Creek  and  Jnpiter  Inlet :  Provided, 
THmt  no  part  of  the  money  appropriated  shall  be  expended  nntil  the  Florida  Coaat 
t^ine  Canal  and  Transportation  Company  snrrenders  and  relinqnishes  to  the  United 
$t»tea  all  the  rights  and  priyile^  wmoh  it  now  holds  nnder  State  charter  along 
•lie  entire  route. 

Ineffectual  attempts  have  been  made  throaghout  the  year  to  obtain 
!rom  the  canal  company  a  relinquishment  of  the  rights  and  privileges 
Tirliich  it  holds  under  the  State  charter,  consequently  no  work  has  been 
lone. 

Money  StatemenU 
\jnonnt  appropriated  by  act  of  Jnly  13, 1892 $15,000 


O7. 

IMPROVEMENT   OF  NORTHWEST   ENTRANCE,    KEY  WEST  HARBOR, 

FLORIDA. 

The  Florida  Keys  consist  of  a  chain  of  rock  and  sand  islands  extend- 
ing southwesterly  from  Oape  Florida  for  nearly  200  miles.  They  are 
connected  by  extensive  sand  flats  underlaid  by  rock,  a  soft  oolitic  lime- 
atone^  from  which  the  sand  is  almost  entirely  formed. 

This  chain  is  a  barrier  for  all  shipping  from  the  Atlantic  to  the  Oulf 

i eastern  and  middle)  ports,  and  the  straits  between  it  and  the  West 
ndia  Islands  form  a  passage  justly  dreaded  by  mariners.  This  bar- 
rier is  crossed  by  four  navigable  channels,  one  between  the  Dry  Tortu- 
gas,  at  the  western  extremity  of  the  chain,  and  Rebecca  Shoals;  one 
east  of  Rebecca  Shoals:  the  tiiird  (the  Boca  Oraude  Channel)  28  miles 
farther  east,  and  the  fourth  (the  northwest  channel  from  Key  West 
Harbor)  immediately  west  of  Key  West,  85  miles  east  from  the  Dry  Tor- 
tagas.  It  is  this  easterly  position,  combined  with  the  good  harbor  of 
Key  West  at  its  extremity,  which  gives  this  channel  its  importance. 
It  is  used  by  vessels  en  route  between  the  Atlantic  and  Oulf  ports 
which  do  not  draw  more  than  10.5  feet  of  water,  the  depth  now  avail- 
able on  the  bar  which  obstructs  its  northern  end.  An  estimated  aver- 
age daily  tonnage  of  2,500  tons  passes  through  it.  In  rough  weather 
the  available  depth  is  still  more  reduced,  and  vessels  of  more  than  8 
feet  draft  are  compelled  to  pass  through  one  of  the  channels  to  the 
westward. 

The  necessity  for  the  improvement  of  the  northwest  entrance  was 
first  brought  to  the  notice  of  Congress  in  1868  and  an  examination  of 
the  bar  was  ordered.  This  was  made  by  Lieut,  (now  Mtyor)  W.  R. 
Li  vermore,  Corps  of  Engineers,  under  the  direction  of  Col.  J.  H.  Simp- 
son, Corps  of  Engineers.  A  project  was  submitted  for  opening  a 
dredged  channel  across  the  bar  300  feet  wide,  18  feet  deep  at  mean  low 
water,  and  9,000  feet  long,  at  an  estimated  cost  of  $217,272. 

Nothing  more  seems  to  have  been  done  at  that  time. 

In  1881  another  examination  of  the  harbor  was  ordered  by  Congress. 
This  was  made  by  l^omas  L.  Harrison,  assistant  engineer,  under  the 
direction  of  Capt.  (now  Major)  A.  N.  Damrell,  Corps  ot  Engineers,  as 
reported  on  page  1314,  Report  of  the  Chief  of  Engineers,  1882.  Maj. 
Damrell  submitted  a  project  for  dredging  a  cut  300  feet  wide  and  17 
feet  deep  at  mean  low  water,  at  an  estimated  cost  of  $140,000.    In  1882 
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Congress  appropriated  $25,000  for  work  under  this  project.  With 
this  a  cut  60  feet  wide  and  15  feet  deep  at  mean  low  water  was  made 
across  the  bar  in  1883,  but  it  was  soon  obliterated  and  no  useful  result 
was  obtained.  In  1886  an  appropriation  of  $2,500  was  made  for  tbe 
examination  and  survey  of  the  bar.  The  survey  was  made  in  the  fall 
and  winter  of  1886-'87.  In  1888  a  further  appropriation  of  $25,000  was  ; 
made  for  the  improvement  of  the  harbor,  subject  to  the  recommenda- 
tion of  a  board  of  engineers.  A  preliminary  report  was  submitted 
January  31, 1889,  and  further  data  having  been  obtained,  in  Novem- 
ber, 1889',  the  board  submitted  a  final  report  recommending  that  the 
improvement  of  the  entrance  be  begun  by  the  immediate  construction 
of  a  jetty  along  its  northeastern  side. 

OPERATIONS  PRIOR  TO  JUNE  30,  1892. 

In  the  act  approved  September  19, 1890,  $40,000  were  appropriated 
for  the  work.  Proposals  were  opened,  after  due  advertisement.  No* 
vember  29,  1890,  and  a  contract  was  made  with  Mr.  R.  G.  Boss  for  de- 
livering stone  and  constructing  the  jetty  for  $1.90  per  cubic  yard  of 
stone  in  place.  Work  under  the  contract  was  to  be  started  February" 
28  and  finished  July  28, 1891.  Owing  to  the  sickness  of  the  contractor 
and  other  causes  the  quarrying  of  rock  was  not  begun  till  May.  The 
first  Htone  was  deposited  in  the  jetty  on  June  16.  At  the  end  of  tbe 
fiscal  year,  June  30, 1892,  the  condition  of  the  jetty  was  reported  as; 
follows : 

A  total  of  27,982.2  cubic  yards  of  stone  have  been  deposited  in  the 
jetty. 

For  a  length  of  60  feet  in  the  vicinity  of  Iron  Station  (the  site  of  cur 
rent  station  No.  10,  survey  of  1889)  the  jetty  has  been  built  up  to  within 
foot  of  mean  low  water;  to  a  point  2,190  feet  inside  of  Iron  Station  i 
has  been  built  up  to  within  2  feet  of  mean  low  water;  from  thence  to 
point  3,070  feet  inside  of  Iron  Station  to  within  5  feet  of  mean  lo 
wat^r;  and  from  thence  to  a  point  4,530  feet  from  Iron  Station  to  a 
elevation  varying  from  3  to  4  feet  below  mean  low  water.    From  thenci 
to  a  point  5,365  ifeet  inside  of  Iron  Station,  or  the  inner  end  of  thejettyj 
only  one  layer  of  stone,  about  3  feet  thick,  has  been  placed,  having 
depth  over  it  at  mean  low  water  of  from  6  to  8  feet. 

From  the  Iron  Station  to  a  point  840  feet  outside  of  the  same,  th 
jetty  has  been  built  up  to  within  2  feet  of  mean  low  water;  from  then 
to  the  outer  end  of  the  jetty,  1,523  feet  from  Iron  Station,  only  1  lay 
of  stone,  about  3  feet  thick,  has  been  placed,  having  over  it  a  depth 
from  7  to  10  feet  at  mean  low  water.    The  average  widtU  of  the  base 
the  jetty  was  25  feet,  and  of  the  crest  10  feet. 

The  crest  of  all  of  the  higher  portions  of  the  jetty  has  been  lower 
by  the  force  of  the  waves. 

OPERATIONS  DURING  FISOAL  TEAR  ENDING  JUNE  30,  1893. 

In  the  act  approved  July  13, 1892,  $75,000  were  appropriated  for  tl 
work.    Proi>osals  were  opened,  after  due  advertisement,  November 
and  a  contract,  approved  January  10,  1893,  was  made  with  Mr.  B. 
Eoss  for  furnishing  material  and  constructing  the  jetty  for  $2.58 
cubic  yard  for  stone  and  $2.40  per  cubic  yard  for  quarry  chips. 

Work  under  the  contract  was  to  begin  March  1  and  to  be  complete 
December  1, 1893.  On  account  of  the  bad  weather  the  contractor  ws 
much  delayed  in  getting  his  plant  to  Key  West.    A  new  quarry  wi 
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Congress  appropriated  $25,000  for  work  under  this  project  Wirl 
this  a  cut  60  feet  wide  and  15  feet  deep  at  mean  low  water  was  nia^h 
across  the  bar  in  1883,  but  it  was  soon  obliterated  and  no  useful  resuir 
was  obtained.  In  1886  an  appropriation  of  $2,500  was  made  for  tii<] 
examination  and  survey  of  the  bar.  The  survey  was  made  in  the  f>ill| 
and  winter  of  1886-'87.  In  1888  a  further  appropriation  of  $25,000  wa^ 
made  for  the  improvement  of  the  harbor,  subject  to  the  recommenda- 
tion of  a  board  of  engineers.  A  preliminary  report  was  submittt^l 
January  31, 1889,  and  Airther  data  having  been  obtained,  in  Novem- 
ber, 1889',  the  board  submitted  a  final  rei>ort  recommending  that  the 
improvement  of  the  entrance  be  begun  by  the  immediate  constructii>u 
of  a  jetty  along  its  northeastern  side. 

OPERATIONS  PRIOR  TO  JUNE  30,  1892, 

In  the  act  approved  September  19, 1890,  $40,000  were  appropriated 
for  the  work.  Proposals  were  opened,  after  due  advertisement,  No- 
vember 29,  1890,  and  a  contract  was  made  with  Mr.  E.  G.  !EU>ss  for  de- 
livering  stone  and  constructing  the  jetty  for  $1.90  per  cubic  yard  of 
stone  in  place.  Work  under  the  contract  was  to  be  started  February 
28  and  finished  July  28, 1891.  Owing  to  the  sickness  of  the  contraetop 
and  other  causes  the  quarrying  of  rock  was  not  begun  till  May.  Tin 
first  Htone  was  deposited  in  the  jetty  on  June  16.  At  the  end  of  tin 
fiscal  year,  June  3iD,  1892,  the  condition  of  the  jetty  was  reported  a^ 
follows: 

A  total  of  27,982.2  cubic  yards  of  stone  have  been  deposited  in  ilu 
jetty. 

For  a  length  of  60  feet  in  the  vicinity  of  Iron  Station  (the  site  of  cui 
rent  station  No.  10,  survey  of  1889)  the  jetty  has  been  built  up  to  withi/i 
foot  of  mean  low  water;  to  a  point  2,190  feet  inside  of  Iron  Station  i1 
has  been  built  up  to  within  2  feet  of  mean  low  water;  from  thence  to 
point  3,070  feet  inside  of  Iron  Station  to  within  5  feet  of  mean  lo^ 
wat^r;  and  from  thence  to  a  point  4,530  feet  from  Iron  Station  to 
elevation  varying  from  3  to  4  feet  below  mean  low  water.    From  ih^uvi 
to  a  point  5,365  feet  inside  of  Iron  Station,  or  the  inner  end  of  the  jettyj 
only  one  layer  of  stone,  about  3  feet  thick,  has  been  placed,  having 
depth  over  it  at  mean  low  water  of  from  6  to  8  feet. 

From  the  Iron  Station  to  a  point  840  feet  outside  of  the  same,  \hi 
jetty  has  been  built  up  to  within  2  feet  of  mean  low  water;  from  theui 
to  the  outer  end  of  the  jetty,  1,523  feet  from  Iron  Station,  only  1  la,^ 
of  stone,  about  3  feet  thick,  has  been  placed,  having  over  it  a  depth 
from  7  to  10  feet  at  mean  low  water.    The  average  widtU  of  the  base  <! 
the  jetty  was  25  feet,  and  of  the  crest  10  feet. 

The  crest  of  all  of  the  higher  portions  of  the  jetty  has  been  lowei 
by  the  force  of  the  waves. 

OPERATIONS  DURING  FISCAL  TEAR  ENBINa  JUNE  30,  1893. 

In  the  act  approved  July  13, 1892, 975,000  were  appropriated  for  tl 
work.    Proi>osals  were  opened,  after  due  advertisement,  November 
and  a  contract,  approved  January  10, 1893,  was  made  with  Mr.  B. 
lioss  for  furnishing  material  and  constructing  the  jetty  for  $2.58 
cubic  yard  for  stone  and  $2.40  per  cubic  yard  for  quarry  chips. 

Work  under  the  conti*act  was  to  begin  March  1  and  to  be  complete 
December  1, 1893.    On  account  of  the  bad  weather  the  contractor 
much  delayed  in  getting  his  plant  to  Key  West.    A  new  quarry  w£ 


I 

.1 

I 


I 


APPENDIX   O — REPORT  OP   LIEUTENJLNT  d'ARMIT.         1659 

opened  in  a  favorable  location  and  the  work  of  depositing  stone  in  the 
jetty  was  begun  on  June  1. 

By  Jane  30  2,969  cubic  yards  of  stone  had  been  deposited,  thereby 
extending  the  foundation  sill  of  jetty  seaward  l,.0«i8  feet.  The  founda- 
tion sill  consists  of  a  layer  of  stone  50  feet  wide  and  3  feet  thick. 

PRESENT  CONDITION  OP  THE  JETTY. 

The  crest  of  the  jetty  has  been  slightly  lowered  throughout  nearly  its 

entire  length.    This  is  believed  to  be  due  to  wave  action.    The  depth 

•f  water  over  the  jetty  varies  from  3^  feet  to  11^  feet  and  averages  6  feet. 

Apparently  there  has  been  little  or  no  scour  along  the  jetties  at  their 

ends  and  it  is  believed  that  the  jetty  has  not  settled. 

The  condition  of  the  channel  across  the  bar  is  about  the  same  as  was 
feiK>rted  last  year;  the  position  and  the  available  channel  depth,  viz, 
12.5  feet,  being  practically  unchanged. 

Under  date  of  September  24, 1892,  authority  was  given  for  the  re- 
moval of  the  Pinnacle  Bocks,  forming  an  obstruction  in  the  main  ship 
<*hannel,  at  a  cost  of  $1,000.  An  agreement  was  entered  into  with  Mr. 
I^radish  W.  Johnson,  under  date  of  October  20, 1892,  to  remove  the 
obstruction  for  $800. 

Under  various  pretexts,  the  principal  one  being  the  generally  pre- 
vailing bad  weatiier,  no  work  of  consequence  has  as  yet  been  done 
towards  their  removal.  It  is  proposed  to  take  such  steps  as  will  result 
in  the  early  completion  of  this  work. 

The  harbor  at  K«y  West  is  in  the  collection  district  of  Key  West,  Fla.,  which  is 
tlio  nearest  port  of  entry..  Nearest  light-house  is  the  Nortnwest  Passage  Light. 
Nt^arest  fort  is  Fort  Taylor,  Florida. 

The  following  maps  accompany  this  report,  viz: 

Map  of  northwest  entrance. 
Proaie  of  Jetties. 

Money  statemenU 

Jaly  ly  1892,  balance  nnexpended $118.60 

A^niount  appropriated  by  act  approved  Jnly  13,  1892 75, 000. 00 

75,118.60 
June  30, 1893,  amount  expended  daring  fiscal  year 7,277.74 

Inly  1,  1898,  balance  nnexpended 67,840.86 

Filly  1, 1893,  on tstanding  liabilities $8,699.05 

I  It ly  1,  1893,  amount  covered  by  uncompleted  contracts 58,  T 39. 98 

66,839.03 

rtily  1, 1893,  balance  available 1,001.83 


f 
I 


^^monnt  (estimated)  required  for  completion  of  existing  projects 385, 000. 00 

ikmount  that  can  be protitably  exx>ended  in  fiscal  year  ending  J  une  30, 1895  385, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 
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AhitraoU  o/propo§dU  far  fumUhiug  lobar  and  moleriol  far  eanttntdimg  Hkf  il  k 
narikwesieMfmel  entrance  ta  Karbar  af  Key  Weei,  Fla,,  received  in  reepamee  iaadMrn- 
meni  and  opened.  November  19, 1892^  by  J.  C.  Mailer jf,  nuyar,  Carpe  of  Enymetn. 
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Kameofliiddar. 
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&6.H«nrflj 

8.&LMniAnlftGo  ... 

ILO.BoM 

CoUb  HoK.  Grant.... 
l.H.Hal]i»w»yftCo. 


ft.t5 
9.15 

2.58 
3.40 
9.1« 


Amoant  available  for  work,  $65,000. 
Recommended  that  bid  No.  3  be  accepted. 


COMMBRCIAL  STATISTICS. 

Cammarce  of  barbor  at  Key  Weet,  Fla.,  for  the  year  ending  Deoewiber  SI,  ISSS. 

f  Funiiah«d  by  Mr.  George  PhiUips,  Key  West,  FU.] 

Arlides. 


FertiUaen 

Fiah  and  ojstera. 

Fmlto 

Grain 


Hidea 

Lumber: 

Rongh 

Sawed 

Iferohandiae 

Shipatorea 

Yegetablea 

PiMapplea,  i^ntaina,  etc. 


Total 


»,17T«* 


Teaaela. 


Number. 


toBDagew 


ATcnr 


Stearoera 
Sailing... 


1,000 
8,000 


iM 


1,400 


Namber  of  passengers  carried,  45,000. 

Estimated  percentage  of  total  trade  of  neighborhood  carried  by  water  100  f* 
cent. 

Note. — ^The  fignres  above  are  based  on  actual  compilation  from  records  accent 
in  part.    The  coastwise  bosiness  is  included  and  is,  of  course,  est! mated.^yio» 

PUILLIPB. 


M 


0  8. 

mPROYEMENT  OF  CAL008AHATCHEE  RIVER,  FLORIDA. 

The  Galoosaliatchee  Biver  rises  in  the  saw-grass  region  west  of  La^ 
Okeechobee,  and  flows  west  into  San  Carlos  Bay.  Between  the  moo- 
and  Fort  Thompson,  22  miles  west  of  Lake  Okeechobee,  the  river  banl* 
are  generally  high  and  the  country  bordering  the  river  is  covered  ni- 
a  dense  growth  of  large  triees,  principally  pines,  palmettos^  and  o^ 


i 
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East  of  Fort  Thompson  the  low  saw-grass  region  begins.  The  entire 
river  valley  as  far  down  as  Alva,  alK>ut  20  miles  by  river  below  Fort 
Thompson,  is  more  or  less  snbject  to  overflow  by  the  water  oomiDg  from 
the  Okeechobee  Basin.  For  21  miles  firom  its  month  the  river  is  broad 
and  has  a  channel  depth  of  from  6  to  20  feet,  with  the  characteristics 
of  an  estnary.  This  portion  of  the  river  is  oDstracted  by  oyster  bars. 
Cxreat  beds  of  snags  obstmcted  the  npper  river.  From  Alva  down  the 
country  is  being  settled  for  the  culture  of  sugar  cane,  pineapples,  co- 
(*oaiiuts,  oranges,  limes,  and  lemons.  Fine  cattle  ranges  exist  flJong 
the  upper  river. 

Fort  Myers,  a  depot  for  supplies  during  the  Seminole  war,  is  a  thriv- 
ing town  17  miles  from  the  mouth. 

Under  the  laws  of  the  State  of  Florida  the  Atlantic  and  Onlf  Coast 
Canal  and  Okeechobee  Land  Company  is  engaged  in  draining  the  Okee- 
chobee Basin,  having  authority  from  the  State  to  cut  can^s  and  use 
the  natural  waterways  for  that  purpose.  A  canal  with  a  minimum 
sross  section  of  22  feet  by  5  feet  has  been  opened  from  Lake  Okeechobee 
to  the  head  waters  of  the  Caloosahatchee  Biver,  and  through  them  as 
far  as  the  western  end  of  Lake  Flirt.  A  rocky  ledge  at  Fort  Thomp- 
K>n  has  been  removed  and  four  cut-offs  have  been  made  across  the 
worst  bends  below  Fort  Thompson.  These  works  were  not  intended 
for  the  benefit  of  navigation,  but  they  have  incidentally  opened  a  water 
*oute  about  300  miles  long  from  the  Oulf  of  Mexico  to  the  interior  of 
Florida,  via  San  Carlos  Bay,  the  Caloosahatchee  Biver,  Lake  Okeecho- 
bee, the  £js8immee  Biver,  and  lakes  Kissimmee,  Cypress,  and  Tohope- 
caliga.    Steamers  now  pass  over  the  route  at  irregular  intervals. 

An  examination  of  the  river,  with  a  view  to  ito  improvement,  was 
nade  in  March  and  April,  1879.  A  report  thereon,  dated  August  27, 
L879,  with  a  plan  of  improvement,  is  printed  as  Appendix  J  17,  Beport 
>f  the  Chief  of  Engineers  for  1879. 

The  project  adopted  in  1882  called  for  deepening  the  channel  by 
fredging,  from  the  mouth  to  Fort  Myers,  so  as  to  give  a  depth  of  7  feet 
it  mean  low  water  for  a  width  of  100  feet.  In  1886  and  1888  this  project 
vas  modified  so  as  to  include  the  improvement  of  the  upper  river  as 
ar  as  Fort  Thompson  by  the  removal  of  snags  and  overhanging  trees 
^nd  by  deepening  the  channel  near  Beautiful  Islands. 

The  following  appropriations  have  been  made  for  this  improvement: 

LCt  of— 

1882 16,000 

1884 5,000 

1886 4,000 

1888 10,000 

1890 3,600 

1802 1,000 

Total 28,600 

OPERATIONS  PBIOB  TO  JUNE  30,  1802. 

In  1886  the  7-foot  channel  through  the  lower  river  was  reported 
^mpleted.  In  1886-^87  the  operations  were  confined  to  clearing  snags 
nd  overhanging  trees  firom  the  river  between  Forts  Denaud  and 
hompson,  and  in  making  an  instrumental  survey  of  the  entire  river. 
Ills  Borvej  showed  the  existence  of  a  practicable  channel  6  feet  deep 
nd  at  least  100  feet  wide  firom  the  mouth  to  Fort  Myers.  It  also  showed 
lat,  excepting  near  the  Beautifhl  Islands,  the  channel  has  sufficient 
epUi  and  width  to  permit  boats  of  4  feet  draft  to  ascend  the  river  as 
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high  as  Fort  Thompson,  The  upi>er  river  \«'a8,  however,  hadho 
structed  by  snags  and  overhanging  trees,  only  a  short  reach,  4|  m:^ 
long,  having  been  cleared  by  the  work  daring  May  and  June,  1881. 

Before  improvement  the  lower  part  of  the  river  was  so  obstractfti } 
oyster  bars  that  the  available  channel  depth  was  only  about  5^  iVt 
About  17  miles  from  the  mouth  the  river  loses  the  characteristics  oi  i 
estuary,  and  there  are  numerous  islands  and  a  broad  shoal.  At  .< 
present  time  the  river  has  been  improved  bo  that  a  navigable  ehai: 
depth  of  about  6  feet  exists  between  the  mouth  and  Fort  Myers,  ji 
between  Fort  Myers  and  Fort  Thompson  it  is  4  feet. 

A  dike  or  training  wall  alongside  the  cut  through  Beautifnl  U^-  < 
Shoals  has  been  built.  It  consists  of  a  row  of  piles  in  juxtapot^r:  > 
driven  to  hard  bottom,  with  a  light  waling  strip  on  each  side.  A  h - 
of  brush  4  feet  wide  is  placed  at  the  foot  of  the  piles  and  held  down ; 
stakes  and  a  layer  of  shell  and  stone.  Upon  this  was  deposited  u 
material  dredged  from  the  cut.  The  channels  through  the  oyster  Iw  > 
have  been  marked  with  stakes.  For  details  of  the  work  see  Alu 
Beport  of  the  Chief  of  Engineers  for  1891,  pages  1644  and  1645. 

There  were  no  operations  during  the  fiscal  year  ending  June  30,  !'>. 
as  the  services  of  the  United  States  snag  and  dredge  boat  ^'v»'  ' 
were  not  available.  The  $1,000  appropriated  by  act  of  July  13. 1^- 
will  be  expended  in  removing  fallen  trees  and  a  small  shoal  nearB«* 
tiful  Island. 

The  river  can  be  kept  clear  at  an  annual  expenditure  of  (l^OOO. 

CalooBahatchee  River  is  in  the  collection  district  of  Key  West,  which  is  tb^ ' ' 
est  port  of  entry:  nearest  light- house  is  Sanibel  Island  laght,  and  the  ueart»'  ' 
is  Fort  Taylor,  Fla. 

Money  itatement 

Jnly  1,  1802,  balance  unexpended f- 

Amount  appropriated  by  act  approved  July  13, 1^2 l.(^' ' 

1.^'.- 
June  80, 1893,  amount  expended  during  fiscal  year ^ 

Jnly  1, 1893,  balance  unexpended V^'    | 

'Amount  (estimated)  required  for  maintenance  of  existing  project I'" 

Amount  that  can  be  profitably  expended  in  fiscal  vear  ending  June  30, 1896     L<>' 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1898. 


COMMERCIAL  STATISTICS. 

Commerce  of  Caloosahaichee  River,  Florida,  for  the  year  ending  December  SI,  tS' 

[Furnished  by  Capt.  W.  H.  Towles,  of  Fort  Myon,  FU.] 


Articles. 


Cuttle,  beef 

Fertilizens 

Fish  uid  oysters 

Fmits 

Hides 

Honey,  simp,  etc 

Hogs,  dressed 

Lumber,  rough  and  saweil 

Merohandise 

Vegetables 

Tbtal 


Gitws     E<( 
tonnage. 


T* 


1,515 

90 

1,000 

230 

15 

2S0 

11.440 

6,600 

900 


28,400 
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Commerce  of  CalooBakatcKee  Biver,  Florida,  for  ike  year  ending  Deoemher  SI,  1S9B— 

CoBtinued. 


Veaaela. 


Rix  •teMoen 

Kimr  scbmnMn 

Thirty  tloops  and  yBchU» 


Average 
toDnage. 


Tont. 
30 
30 
5 


Averafpa 
draft. 


3  feet  light. 

4  foot  l<Nuled. 
2  feet. 


Number  of  pamenKen  carried  during  the  year,  1,560. 

Ketimated  percentage  of  total  trade  of  neighborhood  carried  by  water.  100  per 
tent. 
ProbabU  increase  of  trade  were  the  improvement  completed,  100  per  cent. 


O  9. 

IMPRGYEMENT  OP  CHANNEL  OF  CHARLOTTE  HARBOR  AND  PEASE 

CREEK,  FLORIDA. 

Charlotte  Harbor  lies  74  miles  sonth  of  Tampa  Bay  and  offers  the 
most  southerly  deep-water  harbor  on  the  west  coast  of  Florida.  It  is 
the  northern  division  of  the  broad  expanse  of  generally  shallow  water  in- 
cluded between  Oasparilla,  Lacosta,  Captiva,  and  Sanibel  islands  and 
the  mainland,  and  of  which  San  Carlos  Bay  forms  the  southern  divi- 
Hion.  Aprojection  from  the  mainland,  ending  in  Gape  Haze,  ^ivcs  Char- 
lotte Harbor  an  angular  shape,  with  arms  of  nearly  equal  length,  start- 
ing from  the  Gulf  and  running  nearly  east  and  then  north.  The  width 
of  the  bay  is  about  5^  miles.  The  total  length  along  the  middle  line  is 
22  miles.  The  total  area  is  111  square  miles.  The  general  depth  is 
from  5  to  15feet.  with  deeper  water  in  placesalong  the  middle  line.  The 
entrance,  Boca  Grande  Pass,  is  straight  and  stable  in  position  and  depth, 
with  a  least  channel  depth  of  19  feet  at  mean  low  water.  Within  the 
entrance  there  is  an  anchorage  having  an  area  of  580  acres  and  a  mean 
low-water  depth  of  18  feet  and  over.  Between  this  anchorage  and 
Veskse  Creek  entrance,  at  the  northeastern  extremity  of  the  bay,  there 
is  an  available  channel  depth  of  15  feet  at  mean  low  water,  excepting 
on  the  shoals  south  of  Cape  Haze,  where  the  available  channel  depth  is 
only  9  feet.  Pease  Creek  is  described  on  p.  1600,  volume  2,  Keport  of 
the  Chief  of  Engineers,  1890.  The  portion  included  in  the  improve- 
ment of  Charlotte  Harbor  extends  from  the  entrance  to  the  wharves  at 
Piinta  Gorita,  a  distance  of  1^  miles.  Pease  Creek  is  here  quite  broad 
and  is  really  an  estuary.  It  has  an  available  depth  of  10  feet  in  the 
channel.  The  tidal  range  of  the  bay  and  creek  varies  firom  1.9  feet  at 
Gasparilla  Island  to  1.6  feet  at  Punta  Gorda,  but  it  is  subject  to  great 
variations,  according  to  the  strength  and  direction  of  the  wind. 

An  appropriation  of  $35,000  was  made  in  the  act  approved  September 
10, 1890,  for  '^  improving,  dredging,  and  deepening  the  channel  of  Char- 
lotte Harbor  and  Pease  Creek,  Florida,  to  the  pier  at  Punta  Gorda,  the 
terminos  of  the  Florida  Southern  Bailroad.'' 

OPERATIONS  PRIOR  TO  JUNE  30,  1892. 

A  survey  of  the  bar  at  the  entrance  and  those  portions  of  the  bay  and 
>reek  within  the  limite  named  in  the  bill,  which  have  an  available  depth 
less  th^ui  15  feet  at  mean  low  water,  was  made  in  Xovember  and  De- 
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cember,  1890,  and  January,  1891,  by  a  party  under  the  charge  of  MrJ. 
H.  Bacon,  assistant  engineer.  A  copy  of  his  report  is  printed  oci 
1648  of  the  Report  of  the  Chief  of  Engineers  for  1891.  Itwasezi 
thought  that  the  greatest  advantage  to  the  commercial  interests  oh* 
harbor  could  be  given  with  the  appropriation  available  by  making  aa 
across  all  the  shoals  12  feet  deep,  with  a  least  width  of  60  feet,  i( 
plainly  marked. 

Proposals  were  opened,  alter  due  advertisement,  and  a  contract  n- 
made  with  the  Alabama  Dredging  and  Jetty  Company  to  dredge'  sk 
mark  the  cuts  for  25  cents  per  cubic  yard.  This  was  approved  bju 
Chief  of  Engineers  June  11, 1891. 

On  May  24, 1892,  the  project  was  modified,  so  that  the  amount  avi 
able  can  be  expended  in  deepening  the  channel  from  the  wharf  at  Putt. 
Gorda  to  Beacon  No.  2,  a  distance  of  about  10,000  fbet,  to  a  depth  i^fL 
feet. 

It  is  believed  that  the  depth  obtained  by  dredging  in  this  portinti" 
the  channel  will  be  more  likely  to  remain  permanent  than  on  the  sl.<  I* 
in  the  vicinity  of  Cape  Haze,  as  the  material  composing  the  bott'»G:>' 
the  former  consists  principally  of  mud,  while  the  latter  are  compo»i:>' 
sand  of  a  more  or  less  shifting  character. 

The  estimated  cost  of  forming  a  channel  200  feet  wide  and  12:"' 
deep  at  mean  low  water  from  the  Boca  Grande  entrance  to  the  wl r 
at  Punta  Gk)rda  is  $127,555;  for  a  channel  200  feet  wide  and  13:^'> 
deep  it  is  $468,000. 

The  estimated  cost  of  a  channel  300  feet  wide  and  23  feet  deep  b^ 
the  Gulf  of  Mexico  to  the  deep  anchorage  just  within  Boca  Grande  ^' 
trance  is  $35,000. 

Phosphate  deposits  are  found  in  enormous  quantities  throughonti' 
Pease  Biver  Valley,  and  the  shipment  of  phosphates  forms  UiepriDt^^ 
commercial  interest  of  the  harbor.  The  phosphd,te  is  brought  by "- 
to  the  wharf  at  Punta  Gorda  and  lightered  from  there  to  vessels  if  -* 
in  the  Boca  Grande  anchorage.  This  point  will  be  the  place  of  s'V 
ment  for  phosphates  from  the  Caloosahatchee  Biver  also,  in  all  pn*  > 
bility.  Its  importance  is  evident.  Other  shipments  to  and  t' 
Charlotte  Harbor  include  grain,  fish,  oysters,  lumber,  and  geot*' 
merchandise.  An  extension  of  the  railroad  to  the  Boca  Grande  ^ 
trance  is  projected. 

OPERATIONS  DUBma  FISCAL  YBAB  £10)010  JUNE  30, 1893. 

Work  under  the  contract  with  the  Alabama  Dredging  and  J* 
Company  was  begun  April  17, 1893,  and  the  dredging  was  oompie>' 
June  20, 1893.    The  channel  marks  required  by  the  specifications  ^ 
now  being  placed.    A  total  of  141,293  cubic  yards  of  material  were" 
moved.    From  this  amount  34,296  cubic  yards  were  dredged  in  eir 
of  a  depth  of  13  feet  and,  according  to  the  terms  of  the  contract  ^ 
be  deducted  from  the  gross  amount  dredged  in  making  payment 
the  amount  of  work  done.    The  work  has  resulted  in  forming  a  chat 
300  feet  wide  for  a  distance  of  300  feet  in  front  of  the  wharf  at  Pn^* 
Gorda,  160  feet  wide  for  a  distance  of  4,729  feet,  and  120  feet  wide 
a  further  distance  of  1,764  feet,  where  it  connects  with  the  124bot  ^ 
tours.    The  total  length  of  the  dredged  cut  is  6,793  feet.    Over  alis' 
the  entire  area  dredged  the  depth  is  in  excess  of  13  feet. 

Charlotte  Harbor  is  in  the  ooUection  district  of  Key  West,  and  Punta  Goid*  i«^ 
STFOTt 'K'l  ^^  ®°'^»  »«•««»*  light-house  is  OasparUla  Light,  and  the  nsM«rt  >= 


APPENDIX  O — ^BEPORT  OP  LIEUTENANT  d'aBMIT.  1665 

Money  statement. 

Jnljl,  1892,  balance  anexpended $31,776.05 

JuneSO,  1893,  amount  expended  daring  fiscal  year 20|272.36 

JuItI,  1893,  balance  unexpended 11,503.68 

July  1, 1898,  outetanding  UabiliUes 8» 740.00 

July  1,1898,  balance  available 2,763.69 

(  Amount  (estimated)  required  for  completion  of  existing  project 92, 500. 00 

1  Amonntthat  can  be  profitably  expend«dinfi8oalyearendmffJune30,lQ95  50^000.00 
1  Submitted  in  compliance  with  requireraentb  of  sections  2  of  river  and 
I     harbor  acta  of  1866  and  1867  and  of  sund^  civil  act  of  Marcb  3^  1893. 


COMMXRCIAL  STATISTICS. 


Camm€rc0  of  CkarlotU  Sarhar  and  FeoBe  Creek,  Florida,  for  tho  year  ending  Decern- 

her  31, 189$. 

[Faznifthad  by  Heaan.  C.  W.  Conally  and  S.  P.  Hinckley,  of  PunU  Q«(da.] 


Articles. 


battle 

>*•! 

fl<Hir  ....•• 

fiah: 

Salted 

Iced 

Irmin  (eom  sad  osta) 

Uy 

Uinibar 

|e«I»ndgrtta 


•hnspbjite  (pabbla) 

alt 

luidzy  paekagea .. 


Total 


Oroaa 

Batimatcd 

▼alma. 

2ie 

12^000 

S4S 

8.24§ 

2,068 

56,880 

8W 

10,200 

2,480 

74,400 

3,830 

02,411 

90 

1,860 

SIS 

1,1»2 

200 

8,000 

40 

2,000 

70.580 

450,480 

280 

0,600 

2,318 

00,562 

80,330 

703,705 

'otal  iomnage  entered  and  cleared  at  the  port  ofFunta  Oorda,  Fla.,  for  the  fear  ending 

December  SI,  1892. 


Xntared. 

Claared. 

tfiaivMira       ....■....•.■...•...........■•••>>>■.■...•..■•.......... 

No. 

74 

110 

Tone. 
53,521.04 
23,006.00 

No. 

74 

110 

TonM. 
80,404.00 

ilKn  Wtf^Milla 

86,224.76 

yUXlM^  ▼^■^w«»  .■■•..■■•■■•■..••.■.•■..■•..•...>•■•■■.■.•■■.. 

1*01*1 

77,516.18  j 

116,620.66 

^^^w^mm   •••••■•«•.•.••••••••.•■..•••••••.«....«•..•.«•••.•.•.. 

O  za 


mPBOVEMENT  OF  SARASOTA  BAT,  FLORIDA. 

Sarasota  Bay  extends  south  fit>m  Tampa  Bay  along  tlie  west  coast  of 
lorida.     Its  length  between  Tampa  Bay  and  Casey  Pass  is  34  miles. 
is  8ei>arated  from  the  Gulf  of  Mexico  by  a  chain  of  low  sandy  keys, 
bich  vary  in  width  from  300  feet  to  1  mUe. 

Tliere  are  five  navigable  entrances  to  the  bay,  one  from  Tampa  Bay 
id  four  £rom  the  Onlf  of  Mexico.  These  are  named  in  cheir  order,  from 
trth  to  south,  Palma  Sola  or  Sarasota  Pass,  Longboat  Inlet,  Big  Sara- 
ta  Pass,  Little  Sarasota  Pass,  and  Casey  Pass,  and  have  available 
93 ^105 
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channel  depths  of  4.3  feet,  5  feet,  7  feet,  5^  feet,  and  3.5  feet,  respec t:> 
Between  Big  and  Little  Sarasota  passes  the  bay  is  divided  in  tvo  ]>.  - 
named  Big  Sarasota  Bay  and  Little  Sarasota  Bay,  respectively, 
cluster  of  small  islands  covered  with  mangrove  bashes  and  kuo^ . 
the  ^^  Mangroves."    The  channels  between  these  islands  arenanowi: 
crooked,  at  places  are  bare  at  low  water. 

Sarasota  Bay  is  bordered  by  lands  well  soited  for  raising  frait^j 
vegetables.  The  country  roads  are  few  and  x>oor.  The  neares:  ■. 
roaids  are  at  Port  Tampa  and  St.  Petersburg,  on  the  north  s!*:- 
Tampa  Bay,  where  are  also  steamship  lines  to  Gulf  ports  and  Cu'm 

The  products  of  this  country  include  palmetto,  agave,  and  ba  i 
fibers,  honey,  sugar,  sirup,  oranges,  lemons,  limes,  bananas,  pineap  - 
vegetables,  lumber,  fish,  oysters,  and  cattle.  Owing  to  the  abseo 
regular  and  economical  facilities  for  transportation,  but  few  of :  ^* 
products  are  exported.  Trade  is  limited  to  the  actual  necessities  c.  - 
population. 

A  navigable  channel  with  a  minimum  depth  of  5  feet  extends  tbn>'.i 
out  the  length  of  Big  Sarasota  Bay  excepting  in  two  reaches,  l- 
Sola  Pass  and  Long  Bar,  which  have  a  total  length  of  5,400  fitt. 
these  reaches  the  available  depth  was  4.3  and  3.5  feet,  respect  . 
The  tidal  range  in  the  bay  is  1.5  feet. 

An  examination  and  survey  of  the  bay  was  made  in  1889.   Th-  - 
port  thereon,  with  the  project  for  improvement,  is  printed  on  pagf ' ' 
Vol.  U,  of  the  Report  of  the  Chief  of  Engineers  for  1890.    An  a; 
priation  of  $5,000  was  made  in  the  act  approved  September  19.  >< 
for  ^<  improving  Sarasota  Bay  from  Tampa  Bay  to  Sarasota,  Fla^" 

The  approved  project  calls  for  the  formation  of  a  continuous  cli>'' 
100  feet  wide  and  5  feet  deep  at  mean  low  water  from  Tampd  ^.'^ 
the  town  of  Sarasota,  Fla.,  a  distance  of  21^  miles, 

OPEEATIONS  PBIOB  TO  JUNE  30,  1892. 

The  United  States  steam  snag  and  dredge  boat  Suicanee  began  c? 
tions  on  October  31, 1891,  and  work  was  continued  until  Febmar 
1892,  when  the  exhaustion  of  funds  available  necessitated  its  di^ 
tinuance.  The  work  was  much  retarded  by  stormy  weather  anu 
choking  of  the  pump  dredge  by  large  clams,  some  as  much  as  ?< 
inches  in  diameter. 

The  work  has  resulted  in  forming  a  cut  through  the  shoal  near  Pa 
Sola  Point  1,673  feet  long  and  36  feet  wide.  Dredging  was  dont 
depth  of  6  feet  to  allow  1  foot  for  back  filling.  A  total  of  4,363..')  ^ 
yards  of  sand  (measured  in  place)  were  removed. 

The  cut  requires  to  be  extended  627  feet  to  connect  the  5-foot 
tours  on  the  shoal. 

OPEBATIONS  BUBma  FISCAL  YEAS,  miBISa  JUIVE  30, 1893. 

The  act  approved  July  13, 1892,  appropriated  $2,500  for  contii.  • 
the  work  of  improvement.  A  portion  of  this  amount  was  expendf^  * 
making  necessary  repairs  to  the  United  States  steam  snag  and  di' 
boat  Smcanee  and  the  balance  in  continuing  the  cut  at  Palma  ^ 
Point.  The  work  was  done  during  May,  and  resulted  in  connet  : 
the  5-foot  contours  by  a  cut  2,292  feet  long,  of  which  a  length  oi  •  ' 
feet  is  3S  feet  wide  with  a  depth  of  6  feet,  while  for  the  remaiiiiD::  ' 
feet  the  cut  is  40  feet  wide  and  from  5  to  6  feet  deep.  A  total  an 
of  6,456.5  cubic  yards  of  sand  and  sheU  (measured  in  place)  has  ^'- 
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A  close  exannnation  of  the  shoal  near  Long  Bar  revealed  peculiar 
irregularities  in  its  formation,  making  its  removal  a  work  of  greater 
magnitude  than  was  originally  estimated.  Accordingly  on  August  16, 
1892,  a  revised  estimate  of  cost  was  submitted  and  approved  by  the 
Chief  of  Engineers  September  23, 1892.  By  this  estimate  the  total  cost 
of  the  improvement  is  $17,500. 

SaT»8ot«  Bay  is  in  the  coUection  district  of  Tampa,  which  is  the  nearest  port  of 
entry.    Nearest  hght-hoose  is  Kgmont  Key  Light.    Nearest  furt  is  Fort  Taylor. 

Money  ataiemenU 

July  1, 1892,  balance  nnexpended $60.27 

Amount  appropriated  by  act  approved  July  13,1S92 *. 2,500.00 

2,660.27 
JniM30,1893^  amount  expended  daring  fiscal  year 1,982.89 

Jnly  1«  mS,  balance  nnezpended 577.38 

July  1, 1893,  outstanding  liabUities 503.74 

Inly  1, 1893)  balance  available * 73.64 

{Amount  rsstimated)  required  for  completion  of  existing  project 10, 000. 00 

A  mount  tnat  can  be  profitably  expended  iu  Hscal  year  encUnK  J  luie  30, 1895  10, 000. 00 
Siibiuitti^d  in  compliance  xcith  requirements  of  sections  2  of  river  and 
hau'bor  acU  of  18G6  and  1867  and  of  sundry  civU  act  of  March  3, 1893. 


COMMERCIAL  STATISTICS. 

O^mmerce  of  Saroiota  Bay,  Florida,  fw  the  pear  ending  Deomber  Si,  1893, 
[Faniisbed  by  Mr.  J.  HAmUton  GiUospie.  Sarasoto,  FU.] 


Artloles. 
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6 
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2 
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Passengers:  About  100  (no  lists  kept). 

Kati mated  percentaji^e  of  total  trade  of  neighborhood  carried  by  water,  90  per  cent. 
I*rt»bable  increase  of  trade  were  the  improvement  completed,  .500  per  cent. 
Following  is  an  extract  from  Mr.  Gillespie's  letter  forwarding  the  statistics : 
••  Tbeae  (the  statistics)  are  all  estimated,  as  no  records  are  now  kept  here  by  the 
t»rchants  and  ir^ulers,  but  I  Lave  taken  every  oare  to  estimate,  aad  not  to  exag« 
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.   O  zx. 

IMPEOVEMENT  OF  MANATEE  BIYEB,  FLORIDA. 

Manatee  Biver  rises  in  the  southern  part  of  Florida,  and  flows  i:i 
westerly  direction,  emptying  into  Tampa  Bay  on  its  soathern  ^L : 
For  a  distance  of  12  miles  from  its  mouth  it  has  the  characteristic 
an  estuary.    For  10  miles  the  settlements  along  its  banks  are  a)*^ « 
continuous.     They  comprise  the  towns  of  Manatee,  Hendrix,  El- 
ton, Palmetto,  Braidentown,  and  Palma  Sola.    Oranges  and  vegeta  •^ 
are  raised  in  large  quantities.    From  the  fine  ranges  along  the  q;  *' 
river  hides,  wool,  and  sheepskins  are  exported.    Phosphate  dejn^: 
have  been  discovered  along  the  river,  and  mining  operations  are  U. . 
carried  on. 

Before  improvement  in  the  estuary  the  general  depth  of  the  rt 
varied  from  7  to  20  feet.  At  the  mouth  there  was  a  long  shoal  v.:  * 
depth  of  7  feet.  Between  Palmetto  and  Manatee  there  was  anothet .: 
covered  by  from  3  to  5  feet  of  water. 

An  examination  of  Manatee  Biver,  with  a  view  to  its  improvecr* 
was  made  in  1881.    A  report  thereon,  dated  February  16, 1881  -^ 
plan  of  improvement,  is  printed  as  part  of  Appendix  K  25,  Au- 
Beport  of  the  Chief  of  Engineers  tor  1882. 

PBOJEOT  OF  DIPSOVEMENT. 

The  original  project  had  for  its  object  to  form  a  channel  100  feetTi* 
and  13  feet  deep  at  mean  low  water  from  Tampa  Bay  to  Shaw  and  ** 
Neill  points,  a  distance  of  about  4  miles.  The  available  depth  bt:^ 
improvement  was  7  feet. 

Since  the  original  project  was  adopted  railroad  and  steamship-" 
have  been  established  which  make  Tampa  the  distributing  point 
the  neighboring  x>ortion  of  Florida.    Accordingly,  it  was  decided 
modify  the  project  for  the  improvement  of  Manatee  Biver  so  as  to  (•:' 
up  the  entire  lower  river  to  light-draft  boats,  which  would  con- 
with  the  transportation  lines  centering  at  Tampa.    The  project  a»  ir  - 
ified  calls  for  the  formation  of  a  cliannel  100  feet  wide  and  8  feet  d^ 
at  mean  low  water  from  Tampa  Bay  to  Manatee.    The  inhabitao** 
the  country  bordering  on  the  Manatee  desire  the  completion  oi  - 
original  project. 

The  following  appropriations  have  been  made  for  this  work: 

Act  passed  August  2, 1882 51- 

Act  approved  Auf2:u8t5,  1886,  allotmeut  of !• 

Act  passed  August  11, 1888 

Aot  approved  September  19,  1890 *" 

Act  approved  July  13,  1892 ' 

Total 4. 

OPERATIONS  PBIOB  TO  JUNE  30,  1892. 

With  the  appropriations  of  1882, 1886,  and  1888  a  dredged  cnt  ^ 
made  across  the  bar  at  the  mouth  of  the  river,  and  a  channd  l(^' 
wide  and  8  feet  deep  at  low  water  was  dredged  through  the  sboa' 
tween  Manatee  and  Braidentown.  Part  of  the  appropriation  of  1*' 
was  expended  in  making  a  survey  of  the  river.  A  report  ther^ 
together  with  a  map  of  the  river,  will  be  found  on  page  1109,  Vi<: 
of  the  Chief  of  Engineers  for  1888, 
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The  appropriation  of  $6,000  made  in  tbe  act  approved  September  19, 
1890,  is  still  available.  A  channel  8  feet  deep  already  exists  from 
Fsunpa  Bay  to  Manatee.  Any  farther  deepening  of  this  channel  should 
lye  begun  at  the  bar  at  the  month.  The  amount  available  would  be 
[>arely  sufficient  to  make  a  very  narrow  cut  12  feet  deep  across  tiie  bar. 
It  is  doubtful  if  an  unprotected  dredged  cut  of  any  width  could  be 
tnaintained  there,  and  it  is  quite  certain  that  money  expended  on  a 
larrow  cut  would  give  no  useful  results. 

On  June  18  and  19, 1892,  an  examination  was  made  of  the  outer  bar 
ind  of  the  bulkhead  lying  in  the  mouth  of  the  river  between  Snead  and 
^baws  points.  It  was  found  that  an  available  channel  depth  of  at 
east  9  feet  already  exists  on  the  outer  bar,  and  that  a  cut  through  the 
Dulkhead  above  referred  to  can  be  so  located  that  advantage  can  be 
:akeu  of  the  direction  of  the  currents,  so  that  its  permanence  would  be 
re^iAonably  assured.  The  steamboat  men  were  very  anxious  to  have 
:hi8  cut  made,  as  it  would  materially  shorten  and  straighten  the  chan- 
lel  and  avoid  the  necessity  of  crossing  a  long  stretch  of  water  having 
%  depth  of  only  8  feet. 

OPERATIONS  DXTRINO  PISOAL  YEAR  ENBt^O  JTTNE  30, 1893. 

The  act  approved  July  13, 1892,  appropriated  $6,000  for  continuing 
fork  on  the  Manatee  River.  This  sum,  with  the  $0,000  on  hand,  made 
t  possible  to  begin  work  advantageously,  and  accordingly  a  project  was 
tnbmitted  for  repairing  the  Unit^  States  steam  snag  and  dredge  boat 
Suttanecy  and  then  to  use  the  boat  in  making  a  cut  100  feet  wide  and  12 
(Bet  deep  at  mean  low  water  through  the  bulkhead  at  Snead  Point.  A 
rat  at  this  point  was  adopted  because  of  the  immediate  advantage  it 
ronld  give  the  trade  of  the  river  as  far  as  Palmetto,  a  distance  of  7 
Diles,  whereas  the  sum  available  was  not  sufficient  to  begin  work  upon 
he  outer  bar.  The  projected  cut  is  estimated  to  require  the  excavation 
»f  36,400  cubic  yards  of  material  (in  place),  and  the  work  is  now  being 
lone  by  the  dredge  boat  Sutranee.  Work  was  begun  in  June,  1893. 
)ne  thousand  three  hundred  and  eighty-nine  cubic  yards  of  material 
measured  in  place)  were  removed.  It  is  expected  that  the  work  will 
»e  completed  before  December,  1893. 

^lanatoe  River  u  in  the  colloction  district  of  Tampa.    Tampa  is  the  nearest  port 
if  entry.    Nearest  light-honse  is  Egmont  Key  Light;  nearest  fort  is  Fort  Taylor, 

Money  statement. 

nly  1, 1893,  balance  nnexjMnded $0,021.87 

looaut  appropriated  by  act  approved  July  13, 1892 6, 000. 00 

12, 021. 87 
nne  90, 1898,  amoont  expended  during  fiscal  year 7, 574. 58 

aly  1, 1898,  balance  unexpended 4,447.29 

uly  1, 1898,  ontstanding  liabilities 991,64 

aly  1, 1803,  balance  available 3,456.65 

'Amoont  (estimated)  required  for  completion  of  existing  project 33, 000. 00 

Amount  that  can  beprofitably  expended  in  fiscal  year  ending  Jnne  30, 1895  15^  000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acta  of  1866  and  1867  and  of  sundry  civil  act  of  IfAroh  3^  1883. 
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COMMERCIAL  STATISTICS. 


Com/merce  of  Manatee  Uircr,  Florida,  for  the  year  ending  December  SI,  189t, 
[Fnndshed  by  Capt.  J.  W.  Fitsgerald,  ■nperintendent  Plant  Steamship  linCL] 


Articles. 


Box  material 

Floor 

Fertilizers 

Fish  and  oysters 

FruiU 

Grain 

Groceries 

Hay 

Honey  and  simp , 

Lumber  (roafh  and  sawed) 

Merchandise 

Meal  and  grits 

Meats  (ftesh  and  salted) 

Tobacco  (leaf  and  manufaotared) 
Vegetables 

Total.... 


Groas 

Ettinuted 

tons. 

yaiue. 

300 

$3,000 

484 

2ilM 

399 

15.  MO 

73 

2,106 

2,197 

78, 2M 

1,272 

»T12 

80 

28.  uM 

172 

IS» 

73 

laooo 

4,500 

45.001 

3,427 

247,700 

208 

«.3<8 

0« 

17.7W 

112 

JM^OCO 

7,648 

t53.]40 

20,051 


81«.33> 


Estimated  percentage  of  total  trade  of  neighborhood  carried  by  water,  96  per 
cent. 


Vessels. 

Character. 

Tonnage. 

Dnlt 

Steamer,  dailT  trlns 

Side  wheel 

do 

Tons. 

350 
176 

Ftd. 

Steamer  makiiig  triweekly  and,  daring  the  frait  and  vegetable 
season,  daily  trips. 

O   12. 


IMPROVEMENT  OF  TAMPA  BAY,  FLORIDA. 

Tampa  Bay  is  a  large  indentation  in  the  Gnlf  coast  of  Florida,  with 
an  average  width  of  from  6  to  7  miles^  and  a  length,  including  Hillsboro 
and  Old  Tampa  bays,  into  which  its  inner  end  is  divided,  of  35  miles. 
Across  the  bar  and  np  to  the  point  of  division,  a  distance  of  25  miles? 
the  channel  has  a  depth  of  from  20  to  38  feet. 

Old  Tampa  Bay,  the  northwestern  division,  is  about  10  miles  loii^< 
with  an  average  width  of  5J  miles.  Near  its  mouth  there  is  a  channel 
depth  of  over  20  feet  of  water.  A  depth  of  10  to  12  feet  extends  to  it» 
head.  Hillsboro  Bay  has  an  average  width  of  5  miles,  with  a  deprt 
varying  from  16  feet  at  the  mouth  to  8  feet  near  the  head.  Flats  witi 
low- water  depths  of  from  1  to  6  feet,  varying  in  width  from  one-quarttf 
to  1  mile,  surround  the  entire  body  of  water. 

Its  principal  tributary  is  the  Manatee  River.  The  principal  town  i* 
Tampa,  lying  at  the  mouth  of  the  Hillsboro  Biver,  at  the  head  of  t^ 
Hillsboro  Bay,  but  separated  from  the  deep  water  of  the  bay  by  a  broai 
flat,  through  which  runs  a  narrow  channel  formed  by  the  waters  of  tJi^ 
Hillsboro  Eiver.  Through  this,  before  improvement,  vessels  drawing 
8  feet  of  water  were  able  to  reach  Tampa  only  by  taking  advantage  w 
high  tides.  The  Florida  Central  and  Peninsular  Bailroad  has  its  ttf- 
minus  at  Tampa. 

The  South  Florida  Bailroad  now  has  its  terminus  at  Port  Tamp* 
near  the  mouth  of  Old  Tampa  Bay,  where  it  makes  connection  with 
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steamsbip  lines  for  Key  West,  Havana,  Mobile,  and  Central  American 
ports.  Port  Tampa  is  about  9^  miles  from  Tampa,  with  which  city  it 
is  connected  by  the  railway,  and  for  which  it  is  the  deep-water  x)ort. 

An  examination  of  Tampa  Bay,  with  a  view  to  its  improvement,  was 
made  in  1879.  A  report  thereon,  dated  An^st  25, 1879,  with  a  plan 
of  improvement,  is  printed  as  Appendix  J  18  to  the  Beport  of  the  Chief 
of  Engineers  for  1879. 

FORMER  PROJECT  OP  IMPROVEMENT. 

The  Improvement  proposed  was  to  deepen  and  widen  the  channel 
from  Tampa  to  the  bay,  a  distance  of  5^  miles,  by  dredging  and  rock 
excavation,  so  as  to  give  a  clear  depth  oi  9  feet  at  mean  low  water  and 
a  width  in  the  river  of  200  feet  and  in  the  bay  of  150  feet. 

Tiie  following  appropriations  have  been  made  for  this  improvement: 

By  act  appTOTed— 

June  U,  1880 $10,000 

March  3,1881 10,000 

By  act  passed  August  2,  1882 20,000 

By  act  approved — 

July  &»  1884 20,000 

.August  ^1886 10,000 

By  act  paused  August  11, 1888 25,000 

By  act  approved — 

September  19, 1890 25,000 

July  13, 1892 10^000 

Total 130,000 

The  work  consisted  entirely  of  dredging  and  rock  excavation,  and 
was  done  by  contract. 

OPERATIONS  PRIOR  TO  JUNE  30,  1888. 

The  work  of  dredging  extended  over  a  length  of  8,200  feet,  making 
a  cnt  varying  in  width  from  200  feet  in  the  river  to  60  feet  in  the  bay* 
In  the  bay  it  has  been  partly  filled  by  cross-tidal  currents.  On  June. 
30j  1887,  it  had  a  depth  alonj^  the  center  line  of  from  8.3  to  9  feet*  The 
depth  in  the  bay  beyond  the  outer  extremity  of  the  cnt  ia  7  feet.  The 
estimated  cost  of  completing  the  dredged  channel  called  for  by  this 
project  is  $63,000/ 

UODIFIEB  PROJECT. 

In  1888  the  project  was  changed.  It  now  contemplates  the  formation 
of  a  channel  8  feet  deep  in  Hillsboro  Bay  and  Hillsboro  Kiver  to  the 
rity  of  Tampa,  and  the  formation  of  a  channel  200  feet  wide  and  20  feet 
deep  at  mean  low  water  from  the  outer  bar  to  Port  Tampa. 

The  estimated  cost  of  the  revised  project  was  $60,000.  Two  appro- 
priations have  been  made  in  the  acts  of  1888  and  1890,  aggregating 
#50,000. 

OPERATIONS  PRIOR  TO  JUNE  30,  1892. 

Oi>erations  were  carried  on  under  a  contract  with  Mr.  D.  G.  Ambler 
dated  March  22, 1889.  The  contract  was  completed  March  28, 1891. 
Uuring  the  entire  contract  63,459  cubic  yards  of  'sand,  shell,  and  silt 
\rere  removed  from  the  lower  bnlkhead  (that  at  the  entrance  to  Old 
Tampa  Bay)  and  12,058  cubic  yards  from  the  upper  bulkhead  (near  Port 
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Tampa).  When  work  was  snspended  the  cat  at  the  entrance  hsA  i 
mean  low-water  depth  of  20  feet  and  a  width  of  115  feet  for  one-half  :.$ 
length  and  of  100  feet  for  the  remaining  distance,  with  an  additio  il 
width  of  75  feet  the  entire  length,  having  a  mean  low- water  depth  of 
16  feet.  The  upper  cat  was  150  feet  wide,  with  a  mid-channel  dc^thof 
19.7  feet.    The  tidal  range  is  1.5  feet. 

A  resnrvey  of  the  Hilliboro  Bay  Channel  was  made  in  Jannary^  18P1. 
by  Mr.  J.  H.  Bacon,  assistant  engineer.  His  estimate  of  the  oosto: 
completing  an  8-foot  channel  150  feet  wide  to  Tampa  is  $33,000. 

On  May  11, 1891,  proposals  for  continuing  dredging  operations  at: 
marking  the  cuts  in  Old  Tampa  and  HiUsboro  bays,  under  the  appr^ 
priation  of  September  19, 1890,  were  opened  afiber  due  advertiseiner 
A  contract  for  the  work  at  25  cents  per  cubic  yard  was  made  with  t* 
Alabama  Dredging  and  Jetty  Company,  which  was  approved  bj  tit 
Chief  of  Engineers,  June  11, 1891.  Dredging  under  this  contract  n« 
begun  in  Old  Tampa  Bay  December  19,  and  continued  until  May  I^. 
1892,  when  the  channel  called  for  by  the  project  was  oomplett^i. 
Twenty- three  thousand  six  hundred  and  seventy  cubic  yards  were  ^ 
moved  from  the  lower  bulkhead  and  7,921  cubic  yards  from  the  iip?r 
bulkhead,  a  total  under  that  contract  of  31,591  cubic  yards.  Si:' 
commencement  of  work  95,050  cubic  yards  have  been  removed  from  t- 
lower  bulkhead  and  19,979  cubic  yards  from  the  upper  bulkhead,  a  to'^ 
of  115,029  cubic  yards. 

Dredging,  under  the  same  contract,  was  begun  in  HiUsboro  Bavi 
April  7, 1892.  Up  to  June  30, 1892,  21,073.2  cubic  yards  had  iV* 
dredged,  making  a  channel  throughout  the  entire  distance  between  y 
8-foot  contours  8  to  9  feet  deep  and  of  a  least  widt^  of  70  feet.  In  r- 
bend  near  Spanish  Town  Point  the  width  has  been  increased  to  1*^ 
feet. 

OPERATIONS  DXmiNa  FISCAL  YEAB  ENDING  JUNE  30, 1893. 

Work  under  the  appropriation  made  in  act  of  September  19, 1?' 
was  continued  until  July  31, 1892,  when  the  available  funds  were  r\ 
hausted.  The  act  approved  July  13,  18Q2,  appropriated  $10,000 1 ' 
this  improvement.  A  contract  for  doing  the  work  was  entered  i^-* 
December  20, 1892,  with  Mr.  J.  A.  Bryan.  The  contract  was  appro^-*- 
by  the  Chief  of  Engineers  on  December  29, 1892.  Work  was  ber- 
January  9, 1893,  and  was  completed  June  3, 1893.  During  the  yrv 
932.2  cubic  yards  of  rock  and  30,237.9  cubic  yards  of  sand  were  removr 
from  the  channel,  which  is  now  200  feet  wide  in  the  mouth  of  the  Hi^* 
boro  Eiver,  and  from  75  to  100  feet  wide  in  the  bay,  and  from  8  to 
feet  deep  throughout. 

Tampa  Bay  is  in  the  ooUection  district  of  Tampa,  which  is  the  nearest  j*^"^ 
entry.    Nearest  light-house  is  Egmont  Key  Light.    Nearest  fort  is  FortT^iofr^ ' 

M(mey  statement. 

July  1, 1892,  balance  nnexponded $10.  Of- 

Amount  appropriated  by  act  approved  July  13,  IdM 10.  t»' 

20J*"<- 
June90y  1893,  amount  expended  during  fiscal  year 16, 7> 

July  1,  1893,  balance  unezpeuded S.2f  " 

July  1,  1893,  outstanding  liabilities WWW     S.:'^*  * 

July  1,  1893,  balance  available ^» 
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4h$1rtui  of  propoiaUfor  dredging  in  Tampa  Bag,  Florida,  received  in  reeponee  to  adter* 
tisemeni  and  opened  November  19, 1892,  by  J.  C.  MalUry,  major,  Corpe  of  Enginoere, 


JTo. 


Kame  of  bidder. 


1  J.  A.Bryftn 

2  ,  HittonhouaeHoore  Dredging  Co. 


PrioM  per  eablo 
yard. 


$4.77 
5.60 


The  estimated  amonnt  available  for  work  according  to  the  approved  project  is 
Kacommendod  that  bid  No.  1  be  accepted. 


COMMKBCIAL  STATISTICS. 

Uommerce  of  Tampa  Bay  and  HilUboro  Eiver,  Florida,  for  ihs  fear  ending  December  SI, 

1899. 

Tumiahed  by  Capi.  J.  W.  Fitcgerald.  anperintondent  Flaot  Steanahfp  Una,  asd  Hr.  7.  A.  Salonuni^ 

aer,  aaayor  of  the  city  of  Tampa,  Fla.] 


Artidea. 


Sox  matarfal 

fiitwDiiiova 

Anthracite 

>nient»  Pactlaad 

Totfea 

^igara 

Mi<«c«a»baitar,aiid  agga ... 

/lour 

^isfa  and  oyatara 

fertilisera 

Irmln  (coin  and  oata) 

any 

lidea 

[oe 

irtvn,  mano  factored 

Li<tmonaand  liaaaa 

limo  and  plaatar 

L.aBilMr  (aawad  and  rough) 

jTaetoek 

Jqaon 

dente  (fraah  and  aalted) ... 

deal  and  grite 

dolaaawa  and  airup 

if«»rchandiae 

itU 

>ning«a 

'boaphato: 

Hnrd  rock 

Pebble 

robacoo: 

L«*f 

MAonfaotared 

''egetablea 

Total 


Groaa 

Batiroaiod 

tonnage. 

Talae. 

100 

$2,000 

4«068 

22,284 

448 

2,870 

000 

6,000 

U 

7,600 

1,250 

8,575,000 

45 

29,000 

8,582 

170,000 

604 

88,840 

7.270 

254.000 

H,728 

183,288 

2,270 

88,230 

117 

20,000 

58 

620 

10 

12,800 

104 

5,200 

288 

7.20O 

4,811 

100.440 

68 

8.800 

288 

45,042 

324 

64,800 

1,128 

60,700 

12 

760 

76,712 

8,028,480 

20 

2,857 

2,188 

106.000 

85,874 

868,740 

31,296 

187,778 

700 

360,000 

10 

12,000 

292 

7.300 

188.723 

8,777,500 

Total  tonnae«»y  foreign  and  domestic,  entered  and  cleared  during  the  year  ending 
>(-oember  31^  1K92,  240,000  tons. 
Amoant  of  costoms  duties  reoeiyed  during  the  year  ending  December  31,  1882, 

a6o,ooo. 

Estimated  percentage  of  total  trade  of  neighborhood  carried  by  water,  50  per 
ent. 
Eatimatad  increase  of  trade  were  the  improyement  completed,  50  per  cent. 
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O  13. 

IMPROVEMENT  OF  WTTHLACOOCHEE  RIVER,  FLORIDA. 

The  Withlacoochee  Biver  rises  not  far  from  Kissimmee,  south  ot  *  > 
center  of  the  peninsula  of  Florida,  and  flowing  north  and  we£tt  reatL- 
the  Gulf  of  Mexico  at  a  point  aboat  20  miles  southeast  of  Cedar  Keys 
It  has  a  total  length  of  120  miles.  Pemberton  Ferry,  made  the  pree^-i: 
head  of  navigation  by  the  railroad  trestle  bridge  of  the  South  Florii. 
Bailroad,  ia  77  miles  from  the  mouth.  The  roads  of  the  Florida  YhL 
way  and  Navigation  Company  and  of  the  Silver  Springs,  Ocala  ar-i 
Gulf  Eailroad  Company  touch  the  river  at  Pauasoffkee  and  Dunnel^  1 
respectively  57  and  31  miles  from  the  mouth.  The  country  borderir: 
the  river  consists  mainly  of  fine  hummock  land  and  cypress  swamix 
Large  quantities  of  fruits  and  vegetables  are  grown,  and  the  coai:r} 
is  fast  being  settled.  Entensive  deposits  of  phosphates  have  been  d> 
covered  along  the  lower  river. 

The  absence  of  good  wagon  roads  and  of  parallel  railroads  grea:> 
increases  the  imx>ortance  of  the  Withlacoochee  Biver  as  a  means  of  cot 
munication  and  transportation. 

Before  improvement  this  river  was  so  badly  obstructed  that  no  rer. 
lar  navigation  wa«  possible,  and  the  river  was  used  only  for  rafting  acr 
logs  or  for  an  occasiolial  push  boat.  The  obstructions  consisted  : 
ledges  of  limestone  rock,  sand  bars,  snags,  and  overhanging  trees,  i: 
certain  points  the  river  expands  in  broad,  marshy  lakes  and  cypr>^ 
swamps,  in  which  there  is  no  clearly  defined  channel.  The  gent^:- 
depth  was  from  1  to  7.6  feet,  with  a  width  of  from  75  to  180  feet 

Operations  for  the  improvement  of  this  river  have  been  carried  ob  3 
accordance  with  the  project  submitted  to  the  Chief  of  Engineers  in  1^'* 
by  the  officer  then  in  charge,  and  published  as  part  of  Appendix  K> 
to  the  Annual  Beport  of  the  Chief  of  Engineers  for  1880. 

PBOJECT  OP  IMPROVEMENT. 

The  project  adopted  is  to  improve  the  river  by  the  removal  of  snac^ 
overhanging  trees,  and  loose  rocks,  and  the  deepening  of  some  of  t:* 
worst  shoals  and  a  bar  at  the  mouth  of  the  river,  so  as  to  enable  bo^^ 
drawing  2  feet  to  navigate  the  river  during  about  one-hali  the  jn: 
from  the  mouth  to  Hays  Ferry,  a  distance  of  71  miles.  In  1886*  u 
project  was  modified  to  permit  the  improvement  to  be  continued  as  L: 
as  Pemberton  Perry,  6  miles  from  Hays  Ferry. 

OPERATIONS  PEIOB  TO  JUITB  30,  1892. 

Work  was  carried  on  under  the  following  appropriations: 

By  act  approved — 

March 3, 1891 r/' 

Julys,  1884 Jl' 

Augusts,  1886 S. ' 

By  act  passed  August  11,  1888 ?. 

By  act  approved  September  19,  1890 c>.< 

Total 21' 

The  work  was  done  partly  by  hired  labor  and  partly  by  contra* 
The  entire  river  from  the  mouth  to  Pemberton  Ferry  was  gone  ovf' 
and  the  worst  obstructions  were  removed. 

At  the  close  of  operations  the  channel  called  for  by  the  project  li  • 
been  formed  between  Pemberton  Ferry  and  Dunnellon,  though  tii« ' 
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ire  Btill  obstmctions  which  must  be  removed  before  nayigation  is  safe. 
:^etween  Dunnellon  and  the  mouth  are  two  dangerous  rock  ledges  and 
nany  overhangiug  trees  which  require  removaL 

The  snag  boat  Suwanee  arrived  at  the  mouth  of  the  river  on  March 
^.  On  account  of  the  extraordinary  low  stage  of  the  river  the  boat 
*ould  not  go  further  up  than  about  18  miles  below  Dunnellon.  An  ex- 
imination  of  the  entire  river  was  made,  the  low  stage  of  water  giviug 
\  very  favorable  opportunity.  It  was  decided  to  lay  up  the  boat,  fit 
>ut  a  party  from  the  crew,  and  proceed  with  the  work  of  blasting  the 
ihoals,  removing  rock,  and  buildmg  training  walls  with  the  debris.  The 
»vork  of  improvement  has  extended  throughout  the  entire  river  from 
Pemberton  Ferry  to  the  mouth,  and  the  channel  called  for  by  the  proj- 
'Ct  is  nearlv  completed. 

During  the  progress  of  the  work  79  snags  and  10  overhanging  trees 
nrero  removed,  465  cubic  yards  of  rock  were  blasted,  296  cubic  yards 
>f  rock  removed  from  the  channel,  and  128  linear  ieet  of  dams  were 
:>uilt. 

OPEBATIONS  DUEING  fiscal  YEAB  ending  JUNE  30, 1893. 

During  the  past  fiscal  year  operations  were  continued  until  the 
noney  available  was  exhausted.  Six  snags  and  i54  overhanging  trees 
«rere  removed,  and  104  trees  were  trimmed. 

The  channel  is  now  practically  clear  and  available  for  navigation  for 
:>oats  drawing  2  feet  of  water  during  one-htdf  the  year. 

Withlacoochee  River  is  in  the  collection  district  of  St.-Marks,  Fla.,  of  which  Cedar 
fCovH  is  the  nearest  port  of  entry.  Nearest  light-honse  is  Cedar  Key  Light;  nearest 
'ort  iB  Fort  Marion,  Fla. 

Money  statement, 

Fnly  1, 1S92,  balance  Tin<*xx»ended $2,850.74 

InneSOy  1S93,  amount  expended  during  fiscal  year 2,839.29 

Inly  1, 1S83,  balance  unexpended 11.45 

{  Amount  (estimated)  required  for  maintenance  of  existing  project ...'...  800. 00 

Amounttnat  can  be  prontably  exi>ended  in  fiscal  vear  ending  June  30, 1895         800. 00 
Submitted  in  compliance  with  requirements  of  sections  2  ol  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 


COMXKRCIAL  STATISTICS. 


Ccmmeret  of  Wlihlaeoockee  River,  Florida,  for  the  year  ending  Deeemher  SI,  J892, 


ArticlM. 


Fertilitert 

Krtilta 

irain 

[{ld«wi 

Il4*nej,  ainip,  0te 

L>»g» 

M^rrhandtee 

/egetabtoa 

i'bdspluite 


Total 


GroM 
tonoaKe. 


800 

1««30 

960 

2 

15 

25,000 

2,017 

250 

75,000 


Eatimated 
▼alae. 


105,064 


YesaelB. 


PylM. 


Character. 


Stern-whMl  ateaBier. 


$28,000 

«3.378 

23,000 

100 

1,250 

15,000 

100.850 

8.500 

450,000 


680,078 


Xonnace. 


62.81 
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O  14/ 

IMPROVEMENT  OP  HARBOR  AT  CEDAR  KEYS,  PLA, 

The  harbor  at  Cedar  Keys  is  the  most  northern  harbor  on  the  ^If 
side  of  the  peninsula  of  Florida.  It  is  formed  by  the  tidal  channels 
between  a  gronp  of  small  islands  or  keys,  of  which  Way  Key,  on  which 
is  situated  the  town  of  Cedar  Keys,  is  the  largest.  Cedar  Keys  is  the 
terminus  of  the  central  division  of  the  Florida  Central  and  Peninsular 
Railway.  It«  principal  business  is  in  cedar  lumber,  though  it  alfio 
forms  a  distributing  point  for  supplies  and  general  merchanSse  for  on 
area  to  the  north  and  south. 

An  examination  of  the  harbor  with  a  view  to  its  improvement  was 
made  in  November,  1883.  A  report  thereon,  together  with  a  plan  of 
improvement,  was  printed  as  Appendix  N  30  to  the  report  of  the  Chief 
of  Engineers  for  1884. 

PROJECT  OF  IMPROVEMENT. 

The  approved  project,  as  there  described,  is  as  follows:  To  obtain  a 
channel  200  feet  wider  and  with  a  least  depth  of  10^  feet  from  Cedar 
Keys  to  the  Gulf  of  Mexico.  A  depth  of  9^  feet  formerly  existed  in  this 
channel.  The  depth  is  limited  by  the  existence  of  beds  of  rock  under 
the  entire  channel  from  9^  to  12^  feet  below  mean  low  water,  which 
could  only  be  removed  at  greater  expense  than  the  present  and  prospec- 
tive commerce  of  the  p<)rt  would  seem  to  warrant.  The  estimated  cost 
of  completing  this  project  is  $46,500. 

Operations  have  been  carried  on  under  the  following  appropriations, 
viz: 

Act  of— 

July  6, 1884 $5,000 

Auga8t5,1886 7,000 

August  11, 1888 7,500 

September  19, 1890 2,500 

Total 22,000 

The  appropriation  in  the  act  approved  September  19, 1890,  was  made 
in  the  following  terms : 

ImpToving  harbor  at  Cedar  Keys,  Fla. :  Continuing  Improvement,  $2,500,  a  part 
of  which  may  be  expended  at  Derrick  Island  Gap,  on  the  inside  channel  from  8aw»- 
nee  Biver. 

OPERATIONS  PRIOR  TO  JUNE  30,  1892. 

Between  1872  and  1881  cnts  200  feet  wide  and  11 J  feet  deep  were 
made  through  the  middle  gronnd  and  through  the  outer  bar.  Under 
the  appropriation  of  1884  a  cut  12  feet  deep,  partly  through  rock,  was 
started  near  Buoy  No.  12.  It  was  never  completed,  owing  to  the  ex- 
haustion of  the  appropriation.  The  appropriation  of  1886  was  ex- 
pended in  reopening  the  cut  through  the  middle  ground,  giving  it  a 
direction  as  nearly  as  possible  coincident  with  the  direction  of  the  tidal 
currents.  It  was  made  70  feet  wide  and  lOJ  feet  deep.  The  appro- 
priation of  1888  was  expended  in  widening  the  same  cut  to  200  feet  en- 
tirely through  the  middle  ground  with  a  least  depth  of  9^  feet,  except 
ing  for  a  width  of  60  feet  along  the  east  side,  where  it  is  10  feet  deep. 

The  work  of  dredging  through  the  oyster  bars  in  the  vicinity  of  Der- 
rick Gap,  or  the  inside  passage  between  the  mouth  of  the  Suwanee 
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River  and  Cedar  Keys,  under  the  appropriation  of  September  19, 1890, 
was  begun  by  the  United  States  steam  snag  and  dredge  boat  Suwanee 
on  August  11, 1891,  and  ceased,  owiug  to  the  exhaustion  of  funds,  on 
September  18, 1891 ;  3,962  cubic  yards  were  dredged. 

The  aggregate  length  of  the  cuts  at  this  place  is  1,196  feet.  The 
width  is  37^  feet,  and  the  depth  6  feet  at  mean  low  wat^.  Three  hun- 
dred and  ninety-eight  cubic  yards  of  sand  and  oyster  shells  were 
dredged  at  the  crib  stake  of  the  East  Pass,  mouth  of  the  Suwanee 
Eiver,  removing  a  smaU  shoal  at  that  place.  A  cut  was  made  380  feet 
long  and  75  feet  wide  for  167  feet  of  its  length  and  37^  feet  wide  for 
the  remainder  of  tiie  distance.  The  depth  was  4^  feet  at  mean  low 
water.  Seventeen  channel  stakes,  consisting  of  i>almetto  piles,  were 
placed  in  the  passage.  A  tliree-pile  beacon  was  erected  at  the  south 
end  of  the  cut  between  Cedar  Keys  and  Depot  Key.  A  similar  beacon 
was  established  at  the  northeast  end  of  the  cut  in  Cedar  Keys  Harbor. 

OPEBATIONS  DUSINa  FISCAL  YEAB  ENDING  JUNE  30,  1893. 

There  were  no  operations  during  the  past  fiscal  year. 

The  primary  object  in  the  improvement  of  this  harbor,  as  called  for 
in  the  project,  no  longer  exists,  as  the  commercial  importance  of  the 
town  of  Cedar  Keys  has  steadily  declined  for  some  years  as  far  as  sea- 
going traffic  is  concerned;  but  as  forming  a  part  of  the  inside  passage 
l)et  ween  tiie  mouth  of  the  Suwanee  Biver  and  the  town  of  Cedar  Keys, 
and  for  which  the  appropriation  of  September  19,  1890,  was  made 
available  for  '^  improving  the  channel  in  the  vicinity  of  Derrick  Island 
Gap/'  the  improvement  is  still  worthy  of  continuance. 

Efforts  were  made  to  secure  commercial  statistics  of  the  harbor  from 
leading  business  men  of  Cedar  Keys,  both  by  mail  and  personal  appli- 
cation, but  without  success. 

Cedar  Keys  is  in  the  collection  diAtriot  of  St.  Marks,  of  which  Cedar  Keys  is  the 
headqnarton.  Nearest  light-house,  Cedar  Keys  Light ;  nearest  fort  is  Fort  Idarion, 
Fla. 

Money  statement 

Jol  J 1, 1S92,  balanee  unexpended $206.91 

Jane  30,  lS^,amoimt  expended  daring  fiscal  year 194.61 

Joly  1, 1883,  halanoe  anexpended 11.30 

i  Amoant  (estimated)  required  for  completion  of  existing  project 44, 000. 00 

/  Sabmitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acta  of  1866  and  1867. 


O  IS. 

IMPBOYING  8UWAN££  BIVEB,  li'LOBIDA. 

The  Suwanee  Biver  rises  in  the  southern  part  of  Georgia,  near  the 
Okefinokee  Swamp,  and,  flowing  in  a  general  southerly  direction, 
empties  into  the  Gulf  of  Mexico  a  few  miles  north  of  Cedar  Keys. 
The  portion  examined  with  a  view  to  it<s  improvement  extends  fi'om 
EUaviUe  to  the  south.  The  country  adjacent  is  well  wooded,  and  the 
chief  trade  is  in  pine,  cypress,  and  cedar  timber,  cotton,  sirup,  the 
minor  farm  products,  and  naval  stores.  Beds  of  phosphate  rock  have 
been  discovered  along  the  upper  river. 
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Previous  to  the  improvement  the  obstructions  in  the  x>ortion  of  -Ir 
river  under  improvement  consisted  principally  of  shoals,  composted  -i 
soft,  unstraliiied  limestone  mixed  with  flint,  exteudin^  either  pa/!/ 
or  entirely  across  the  river,  in  some  instances  covered  with  ahail  f 
deposits  of  sand  and  in  others  bare.  The  channels  across  these  shtv,^ 
were  often  narrow  and  very  crooked  and  their  depths  at  extreme  !•  ^ 
water  varied  from  15  inches  to  3  feet.  At  other  places  large,  i»oh:< 
limestone  bowlders  in  the  channel  were  constant  sources  of  dangv  t* 
navigation. 

An  examination  of  this  river  with  a  view  to  its  improvement  ▼?> 
made  in  1879.  A  report  thereon,  dat-ed  August  26, 1879,  with  a  pU: 
of  improvement,  is  printed  as  Appendix  J  16,  Seport  of  the  Chief  ' 
Engineers  for  1879. 

PROJECT  OF  IMPROVEHEirr. 

The  proposed  improvement  consists  in  deepening  the  bar  at  tlr 
passes  by  dredging,  the  removal  of  snags  and  overhanging  trees  vAv.: 
the  river,  and  deepening  and  improving  the  channel  at  variouB  \Adf^^ 
by  the  removal  of  rocks  and  snags,  and  construction  of  dams,  so  as : 
straighten,  widen,  and  deepen  the  channel.  The  deptli  to  he  obtaii:«<i 
is  5  feet  through  the  bars  at  the  passes  for  a  width  of  150  feet  and ::' 
the  river  as  far  as  New  Branford,  a  distance  of  80  miles.  From  tb*^ 
to  EllaviJle,  a  distance  of  50  miles,  the  depth  is  to  be  4  feet  and  u 
width  CO  feet 

OPERATIONS  PBIOB  TO  JUNE  30,  1892. 

Work  was  done  under  the  following  appropliations: 

By  act  approved — 

June  14, 1880 $?  " 

March  3, 1881 a 


By  act  passed  Angnst  2, 1882 - 5." 

By  act  approved — 

July  5,  1884 5,  •• 

Augusts,  1886 5.  " 

By  act  August  11, 1888 i:\  »• 

By  act  approved — 

September  19, 1890 3  •' 

July  13, 1892 •. a  •• 

Total 4i  " 

Ten  thousand  dollars  of  the  appropriation  of  August  11, 1S8S,  vti 
expended  in  the  construction  of  a  steam  snag  boat,  with  dredging  a*  ■ 
pile-driving  machinery,  for  use  on  the  rivers  of  the  west  coast  of  Fl< : 
ida.    The  total  amount  appropriated  for  work  on  the  river  is  $34.(k* 

Operations  under  the  appropriations  of  1880, 1881,  1882,  and  I^^ 
consisted  entirely  in  dredging  across  the  Suwanee  Basin  at  the  B:u> 
Pass.  On  this  line  the  distance  from  deep  water  of  the  Gnlf  to  det 
water  in  the  river  is  15,600  feet.  A  cut  5,835  feet  long,  60  feet  v  > 
and  5  feet  deep  at  mean  low  water  was  made,  leaving  a  length  of  9.T*- 
feet  to  be  dredged  through  water  having  an  average  depth  of  3^  itt 
This  channel  has  since  partly  filled  up. 

Since  1886  the  work  in  the  upper  river  has  comprised  removing  sni.' 
and  overhanging  trees,  blasting  and  removing  rocks  and  bowlders,  -di 
constructing  wing  dams  with  the  broken  rock.  A  small  amount  c 
dredging  was  done  at  the  Derrick  Island  Pass,  at  the  entrance. 

Work  under  the  appropriation  of  September  19, 1890,  which  bepu 
on  the  river  between  Branford  and  EUaville  on  May  17, 1891,  was  uu- 
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Untied  until  Jnly  6.    Under  this  appropriation  the  following  work  was 
aocomplished,  viz : 

Cubio  yards  of  Tock  blasted 261.1 

Ciibio  yards  of  rook  removed 561.4 

8uaga  (8  inohea  to  2  feet  in  diameter)  removed 10 

As  a  result  of  the  work  on  this  portion  of  the  river  there  exists  a 
navigable  channel  with  not  less  than  3  feet  in  depth  at  the  lowest 
known  stage  (1.1  feet  below  ordinary  low  water)  as  far  as  Hudson,  al- 
though in  two  places  the  channel  having  this  depth  is  only  30  feet  wide. 

The  narrow,  crooked  channels,  rapid  currents,  and  rocky  bed  of  that 
]>ortion  of  the  river  between  EUaville  and  Branford  render  navigation 
dangerous  whenever  the  water  is  low. 

From  Branford  to  the  mouth  the  channel  is  in  good  condition.  The 
channel  through  the  Suwanee  Basin  is  crooked,  narrow  in  places,  and 
has  a  least  mean  low- water  depth  of  3  to  4  feet. 

On  July  6  preparations  were  begun  for  proceeding  to  the  work  in  the 
vicinity  of  Derrick  Gap.  The  snag  boat  Suwanee  left  Branford  July  8 
und  arrived  at  Cedar  Keys  on  the  11th,  where  stores  were  taken  on 
board  and  the  machinery  arranged  for  hydraulic  dredging.  The  boat 
returned  to  Derrick  Gap  July  14,  and  preparation  for  work  was  con- 
tinued. A  careful  survey  of  the  channel  was  made  and  the  line  of  the 
])ropo6ed  cut  laid  out.  On  July  22  dredging  was  begun.  Considerable 
difficulty  was  experienced  in  adapting  the  suction  cutter  to  the  character 
of  the  material  found,  which  consisted  principally  of  oyster  shells.  The 
work  was  also  interrupted  by  severe  wind  squalls,  which  caused  the 
mooring  piles  to  be  pulled  down  and  the  boat  to  get  out  of  position. 
Most  of  the  appropriation  having  been  expended  on  the  upper  river, 
only  607  cubic  yards  of  material  were  removed.  The  boat  continued 
work  under  the  appropriation  for  '^  improving  harbor  at  Cedar  Keys, 
Fla.:  Continuing  improvement,  $2,500,  a  part  of  which  may  be  ex- 
l>ended  at  Derrick  Island  Gap,  on  the  inside  channel  from  Suwanee 
Kiver."  With  the  two  appropriations  a  channel  1,196  feet  long  and  6 
feet  in  depth  was  made. 

OPEBATIONS  BUSINa  FISCAL  YEAB  ENDING  JUNE  30, 1893. 

There  were  no  operations  during  the  Qscal  year  other  than  repairing 
the  United  States  steam  snag  and  dredge  boat  Suicanee.  Extensive  re- 
pairs have  been  made  to  the  boat  with  a  view  of  better  adapting  it  to 
the  work  along  the  Gulf  coast  of  Florida.  The  boat  is  now  at  work  in 
the  Manatee  Biver  and  will  begin  work  on  the  Suwanee  Biver  as  soon 
as  its  services  are  available. 

PXJTUBE  OPBEATIONS. 

The  Suwanee  Elver  commerce  comprises  the  movement  of  fireight, 
farm  produce,  and  naval  stores  to  and  from  the  railroads  at  EUaville, 
^ew  Branford,  and  Cedar  Keys,  and  the  rafting  of  cedar  and  other 
timber  to  the  mills  of  the  same  towns.  The  roads  are  few  and  bad, 
and  the  bulky  produce  can  only  be  moved  to  advantage  by  water,  so 
that  an  improvement  of  the  stream  which  will  make  it  continuously 
navigable  is  essential  to  the  prosperity  of  the  river  valley.  Excepting 
the  traffic  to  and  from  Cedar  Keys  there  is  no  movement  of  freight  out 
of  the  mouth  of  the  river.  This  fact  renders  it  unnecessary  to  extend 
the  cuts  previously  made  throngh  the  Suwanee  Bav<*in  to  the  deep  water 
of  the  gid^  and  restricts  the  work  under  the  project,  which  the  present 
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commercial  status  renders  necessary,  to  the  clearing  of  the  river  ehs 
nel  proper  and  the  dredging  of  the  oyster  bars  from  the  Derrick  Lsliid 
Pass  at  the  month. 

Several  phosphate  mines  contignons  to  the  lower  portion  of  the  strear 
are  being  opened  and  barges  have  been  constructed  for  the  parpo8t:>: 
carrying  the  product  of  the  mines  to  the  mouth  of  the  river  and  throiLi 
the  Suwanee  Basin  to  a  point  near  Cedar  Keys,  there  to  be  loaded  o:.:* 
seagoing  vessels.  This  makes  the  improvement  of  the  channel  at  l.* 
mouth  and  through  Derrick  Gap  entrance  of  stlQ  greater  importaLt^. 

The  Snwanee  River  Ib  in  the  collection  district  of  St.  Marks.  Cedar  KejB  is :  • 
nearest  port  of  entry.  Nearest  fort  is  Fort  Marion.  Nearest  light-house,  tei^ 
Keys  Light. 

Money  statement, 

July  1, 1892,  balance  unexpended $2^'* 

Amount  appropriaced  by  act  approved  July  13, 1892 S.iu  * 

June  30, 1893,  amount  expended  during  fiscal  year 1,nh  •« 

July  1, 1893,  balance  unexpended 1,33:^ 


'Amount  (estimated)  required  for  oompletipn  of  existing  project 21. 1'^  * 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1895    10,  (U  v 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  oivil^act  of  March  3, 1893. 


COBfMEBCIAL  STATLSTICS. 


Comiukeroe  of  Suwanee  Biver,  Florida,  for  ike  year  ending  Deoewiber  51,  I8S2, 
[Fiimiahed  by  Mr.  D.  E.  Horn,  secretary  Sawanee  Biver  TraAaporttitioa.J 


Articlet. 

Barrels,  empty '. 

Cotton  eeed 

Cotton  (sea  island) 

Cedar  logs 

Cedar  in  cases 

Fertilisers 

Fish  and  oysters 

Froits  (oranges) 

Grain 

Honey  and  simp 

Hay 

Lumber  (rongh) 

Lumber  (sawed) 

Merchandise 

Ship  stores 

Vegetables ... 

Total 


Gross    I  Est}''  v». 
toiuiage.       Tml.« 


84,481 


U^  - 


Vessels. 

Character. 

Tonnage. 

Belle  of  Suwanee. 

Stem- wheel  steamer 

183 

2»^- 

Note. — There  has  been  an  increase  in  the  traffic  on  the  river  of  about  20  per  t>' 
during  the  year.  About  80  per  cent  of  the  total  trade  of  the  country  along  the  r/> 
between  Luraville  and  Cedar  Key,  is  carried  by  water.  Mr.  R.  A.  Ivey,  pres^-i' 
of  the  Suwanee  River  Transportation  Company,  states  that  if  aQ  the  obstruct  r 
were  removed  from  the  river  there  would  be  an  increase  of  at  least  45  per  cent  in  ;- 
traffic  of  the  country  acyacent  thereto.  Mr.  Ivey  anticipates  that  there  will  W  - 
increase  of  about  40  per  cent  in  the  phosphate  shipments,  and  one  of  15  per  cent  - 
those  of  cotton  and  naval  stores  during  the  year  1803. 

TuoMiiJS  6.  SHKf.i.«Y,  Cieri. 
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TBEUHINABT  EXAMINATION  OF  HARBOR  AT  CAPE  CANAVERAL,  FLOR- 
IDA. 

[Printed  la  HiraM  Xz.  Boo.  No.  64,  Tlfty-Moond  Congnao,  Moond  oomIob.) 

Office  of  the  Chief  of  Enoineebs, 

United  States  Abmy, 
Washington  D.  0.y  December  5, 189J^. 

Sm:  I  have  the  honor  to  submit  the  accompanjring  copy  of  reporty 
dated  September  28, 1892,  by  Mi^.  J.  0.  Mallery,  Corps  of  Engineers, 
of  the  results  of  a  preliminary  examination  of  harbor  at  Cape  Canav- 
eral, Florida,  made  to  comply  with  provisions  of  the  river  and  harbor 
act  approved  July  13, 1892. 

M^jor  Mallery  states  that  the  harbor  at  Cape  Canaveral  is  worthy  of 
improvement  and  is  of  opinion  that  $2,500  will  be  required  to  pay  the 
eipensesof  surveys  necessary  to  the  preparation  of  project  and  plan 
with  estimate  of  cost  of  improvement  proposed. 

Col.  Wra.  P.  Craighill,  CorpsofEngineers,  the  division  engineer,  infor- 
warding  M^jor  Ms^ery's  report,  remarks  that  he  considers  a  harbor  at 
Cape  Canaveral  a  very  desirable  improvement  and  worthy  to  be  under- 
taken by  the  United  States,  unless  the  proposed  survey  should  show  it  to 
he  a  work  of  very  great  ex  |>ense  out  of  proportion  to  the  interests  involved. 

I  concur  in  M%jor  Mallery's  opinion  that  the  locality  is  worthy  of  im- 
provement. 

Very  respectfuUy,  your  obedient  servant, 

Thos.  Lincoln  Casey, 
Brig.  Oen.^  Chief  of  Ungineera. 

Hon.  S.  B.  Elkins, 

Secretary  of  War. 


export  of  maj.  j.  c.  "ibf  allery,  corps  of  encuneers. 

United  States  Engineer  Office, 

Ashevillej  N.  0.,  September  28j  1892. 

General:  In  compliance  with  Department  letter  of  July  20, 1892, 1 
liave  the  honor  to  report  that  a  harbor  at  Cape  Canaveral,  Fla.,  is 
worthy  of  improvement  and  for  the  following  reasons: 

(1)  There  is  no  deepwat^  harbor  on  the  east  coast  of  Florida  or  in 
fac^t  on  the  Southern  coast  south  of  Port  Boyal,  N.  C. 

(2)  A  harbor  at  Cape  Canaveral  would  be  of  great  advantage  to  the 
agricultural  and  phosphate  interests  of  Florida,  to  the  Navy,  and  to  the 
merchant  marine. 

The  following  table  gives  the  number  of  vessels  damaged  or  lost,  the 
%'alae  of*the  property  lost,  and  the  number  of  lives  lost  on  east  coast  of 
Klorida  from  October,  1865,  to  March,  1892: 

[From  dmU  ftnntolwd  by  Tbo*.  S.  Selli,  and«nrriter*s  agent,] 


Localities. 


S'4»«ir  FermiiMlina  entranoe 

jc<*Ar  NiiAMau  entmnoe 

i<  ^mr  St.  JohoH  entrance . . 
•nf  «*Ar  St.  Aocastine  aitranoe 


Cajie  CanaiTeral  entrance' 
Total 


Ho. 


15 

3 

96 

14 


90 


Property 

reportea 

loot. 


1410.000 

56,000 

458,000 

180,000 

1«  507,800 


Ltreare- 

ported 

loot. 


ITone. 
Do. 

D'one. 


18 


2.670,800 


U4 


*  IncliideA  vmAflfl  damaged  or  loot  between  Moequito  Inlet  and  Cape  Florida. 

£Ka  93 im 
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Qnly  one  vessel  has  grounded  on  St.  Johns  Bar  since  1885. 

Of  the  thirty-two  vessels  lost  near  Gai)e  Canaveral  six  were  nms 
sared,  and  their  valae  is  not  included  in  the  above  list. 

In  addition  to  the  ninety  vessels  in  the  above  list,  eight  were  lo«t  tf 
the  east  Florida  coast  at  unknown  points.  The  value  of  these  i&  ixt 
included  in  the  list. 

(3)  The  site  is  favorable  in  that  it  is  protected  from  the  north^^in 
gales,  which  are  the  most  severe  and  of  the  longest  duration.  It  is  ei 
posed  to  the  southeast  storms,  which,  though  severe  at  times,  do  n^ 
last  for  a  long  time. 

(4)  The  holding  ground  at  the  anchorage  is  good. 

^5)  The  Jacksonville,  St.  Augustine  and  Halifax  Biver  Railroad  i« 
building  at  present  to  Bockledge,  12  miles  from  Gai>e  Canaveral,  and  i 
am  informed  that  a  railroad  will  be  built  to  Gape  Ganaveral  as  soou  u 
Congress  makes  an  appropriation  for  the  harbor. 

The  following  are  the  principal  objections: 

(1)  Great  expense,  as  a  short  breakwater  will  not  shut  off  the  v^^ 
of  the  ocean. 

(2)  The  shifting  character  of  the  l)each  and  bottom* 

The  ocean  has  been  washing  away  the  beach  opposite  Cape  Canr 
eral  light-house  to  such  an  extent  that  the  light-house  engineer  Ik^ 
been  obliged  to  protect  the  light-house  site,  and  Congress  has  appr*^ 
priated  money  to  move  the  light-house  to  a  secure  location. 

(3)  There  are  no  buildings,  roads,  or  materials  suitable  for  the  wt^ 
in  the  neighborhood,  and  the  present  anchorage  under  the  lee  of  C>:^ 
Ganaveral  is  so  insecure  that  the  risk  of  bringing  materials  by  ^ 
would  be  much  increased. 

The  estimate  for  a  survey  for  a  harbor  is  $2,500. 
The  following-named  papers  furnished  by  Mr.  Henry  H.  Harrbi^ 
are  respectfully  submitted  herewith: 

(a)  Letter  of  Mr.  Henry  H.  HarriBon. 

(5)  Petition  of  the  steameliin  lines  of  New  York  and  the  Onlf  ports. 

(c)  Extension  of  the  railroad  system  of  sonth  Florida  to  Canavend. 

(d)  Memorial,  Chamber  of  Commerce  and  Industry  of  Louisiana. 

Very  respectfully,  your  obedient  servant, 

J.  O.  Mallsbt, 
Major  ^  CiMrps  of  Un^netrt 
Brig.  Oen.  Thomas  L.  Casey, 

Chief  of  Engineers^  U.  8,  A.  * 

(Through  Col.  William  P.  CraighiD,  Corps  of  Engineers,  Divi- ' 
Engineer,  Southeast  Division.) 

[Third  indorMment.] 

XT.  S.  Bnqtnker  OwiCKj 
Baltimore^  Md.^  October  11^  1891 

Bespectfully  submitted  to  the  Chief  of  Engineers. 

For  the  reasons  stated  by  the  district  engineer  I  consider  a  ha:' 
at  Cape  Canaveral  a  very  desirable  improvement  and  worthy  u*  * 
undertaken  by  the  United  States  unless  the  proposed  survey*  sh" 
show  it  to  be  a  work  of  very  great  expense,  out  of  propoitioii  t<> :? 
interests  involved^ 

WM.  p.  CBAiaHILL, 

OoUmelj  Corps  of  JBnffii 
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«.  LBTl'SB  OF  MB.  HXNBT  H.  HABR180N,  COHMIS8IONXB. 

Tallahasske,  Fla.,  Auifusi  IS,  189$, 

Dkab  Sir:  Referring  to  your  letter  of  July  28, 1  herewith  incloee  certified  copies 
of  the  reeolatione  adopted  by  the  chamber  of  coiniuerce,  board  of  trade,  and  boaidof 
underwriters  of  New  Orleans  in  favor  of  a  national  harbor  of  refnge  at  Canaveral,  Fla. 

The  officers  and  leading  members  of  the  Maritime  Association  of  New  Orleans  and 
of  the  chamber  of  commerce  and  the  cotton  exchange  of  Mobile  have  undertaken  to 
have  favorable  action  taken  by  those  bodies ;  but  1  havo  not  yet  received  the  papers. 

I  also  inclose  certified  copies  of  the  petitions  of  the  representatives  of  all  the 
8t4>amers  plying  between  New  York  and  the  Gnlf  ports  and  between  the  Gulf  ports 
and  foreign  countries,  and  of  the  great  railroad  systems  which  reach  the  Gnlf  ports. 
These  represent  a  very  large  percentage  of  the  total  coastwise  and  foreign  oonuuerce 
c»f  the  Lnited  States. 

Both  houses  of  the  legislature  of  Louisiana  adopted  a  memorial  to  Congress  in  favor 
of  this  harbor  of  refuge,  but  I  have  not  received  a  cortiiiod  copy  yet  firom  the  secre- 
tary of  state  of  Louisiana.  Whenever  these  documents  are  received  they  will  be  filed 
in  your  office. 

The  basiBest  men  of  New  York  have  promised  a  memorial  from  that  State  at  the 
next  aession  of  their  legislature. 

Memoranda  as  to  railroad  extensions  to  Canaveral  and  business  of  the  Indian  River 
section  are  sabmitted  herewith  in  reply  to  your  inquiries. 

I  expect  to  call  at  your  office  in  a  short  time,  and  am  ready  to  exhibit  the  originals 
of  al]  tnese  memorials,  petitions,  resolutions,  etc.  If  the  copies  certified  by  myself  are 
not  such ''certified  copies'' as  you  desire,  I  would  suggetit  that  you  cause  proper 
copies  to  be  taken  in  your  office,  as  the  originals  are  to  be  laid  before  Congress. 

The  construction  of  the  railroad  from  iTissimmee  to  Canaveral  is  simply  waiting 
ar>on  the  action  of  Congress  in  this  matter,  and  it  is  greatly  desired  by  all  of  our 

JK^opIe  that  the  report  and  estimates  should  be  laid  before  Congress  at  its  meeting  in 
>«H*ember  next,  so  that  the  promised  appropriation  can  be  obtained  next  winter. 
Your  attention  is  respectfully  invited  to  the  recommendation  of  the  Navy  Depart- 
ment and  those  of  the  representatives  of  the  American  and  foreign  merchant  marine, 
»nd  to  the  great  importance  both  to  the  national  Navy  and  to  navigation  and  com- 
merce of  an  accessible  deep-water  harbor  and  coaling  station  at  the  Atlantic  entrance 
t«>  the  Straits  of  Florida. 

These  documents  are  submitted  and  these  statements  made  under  authority  of  my 
commisflion  from  the  State  of  Florida  and  the  south  Florida  counties.  If  yon  desire 
fnrther  evidence  of  the  importance  of  this  improvement  to  the  people  of  south  Flor- 
ida, the  boards  of  county  commissioners  of  those  counties  will  be  glad  to  have  an 
c>pI>ortttnity  to  confer  with  yon  at  Titusville,  Kissimmee,  and  Orlando. 
Respectftilly, 

Hbnry  H.  Harbison, 

Commitiumer. 
M%i.  J.  C.  Mallkrt, 

Corp9  of  Engineert,  U.  8.  A, 


h.   PBimON  or  THK  STEAMSHIP  LINKS  OF  NRW  YORK  AND  THE  GULF  PORTS. 

The  undersigned,  operating  the  lines  of  steamships  plying  between  Now  York  and 
t  tie  Gulf  of  Mexico, Te^pecti'uUy  urge  the  great  importance  to  navigation  and  com- 
iii«*rce  of  constructing  a  breakwater  and  national  harbor  of  refnge  in  the  bight  of 
<  *2%iiaTeral,  according  to  the  prayer  of  the  memorial  of  the  State  of  Florida  and  the 
r^oommendation  of  the  Navy  Department. 

K.  Y.  ic  Cuba  M.  8.  S.  Co.  by  Henry  P.  Booth,  presdt. ;  C.  H.  Mallory  &  Co., 
agents  Mallorv  S.  S.  Lines;  Saml.  H.  Seaman,  genl.  agt.  Cromwell  S.  S.  Co. ; 
J.  T.  Van  Sicxle,  agt.  Morgan  Line  Str. ;  J.  M.  Ceballos  &  Co.,  agents 
Spanish  Transatlantic  Co. ;  Albert  Kinkle,  general  manager  N.  Y.  and  Gulf 
S.  S.  Co. 
We  concur  in  the  above :  Wm.  J.  Sanders,  agent  West  India  and  Pacific  S.  8. 
Co. ;  Silas  Weeks  &  Co. .  agts.  Miss,  and  Dom.  S.  S.  Co. ;  A.  K.  Milles,  Meletta 
ACo.,ag:ents  "Elgin,^'  ''Hamburg,"  ''Packet,"  "Perillos,"  and  "Lorn- 
part"  Lines  8.  8.;  American  Trading  Society,  limited;  New  Orleans 
Agency,  £.  Diered,  agents  La  Flecha  Line  of  S.  8.,  assistant  manager;  p.  pro 
Lucas  £.  Moore  &,  Co.,  agents  Hall  Line  Steamers ;  W.  £.  Raymond  pM).  6.  T. 
Fomaris  «&.  Co..  agts.  French  Commercial  Line  of  Steamships,  P.  J.  EiBuard ; 
Alfred  Le  Ulanc,  agent  Harrison  Line  Steamers;  K.  K.  Prevost,  gen.  so.  ngt., 
Cie.  G'leTransatlantique;  W.  J.  Hammond  «&  Co.,  agents,  "  Ross,''  "lliom- 
son,"  *'  Dent,"  and  "Brown"  Lines  Steamers;  Alf.  Moulton  &,  Co., agents 
Cromwell  S.  8.  Co. ;  Ross,  Howe  &,  Merrow  8. 8.  agents. 

SmuLU  omd  Hom$€  of  BepresentaHvea  of  the  United  Statee. 
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Tvrmos  OT  thx  southbrn  railroad  systems  oonkectiko  with  the  oult  ports. 

The  nndeTBigned,  operating  tLe  lines  of  steamships  plying  between  New  York  and 
the  Golf  of  Mexico^  respectfully  urge  the  great  importance  to  navigation  and  c<Hn' 
meroe  of  constrncting  a  breakwater  and  national  harbor  of  refuge  in  the  bight  of 
Canaveraly  according  to  the  prayer  of  the  memorial  of  the  State  of  Florida  and  the 
recommendation  of  the  Navy  Department. 

Southern  Pacific  Co.,  per  A.  C.  Hntchinson,  agt. ;  Morgan,  La.  andTexaa  R.  R. 

and  Steamship  Co.,  per  A.  C.  Hntchinson,  presdt. 
We  concur  in  the  above :  Texas  and  Pacific  By.  Co.,  £.  B.  Wheelock,  genl. 
agt. ;  F.  C.  Shephard,  genl.  agt.  Louisville  and  Naalfville  Railroad. 

Tk§  Senate  and  Mouse  of  Bepreseniaiivee  of  the  United  Statee. 


«.  XXTEXSION  OV  the  railroad  system  of  south  FLORIDA  TO  CAirAYXRAU 

MemerandWHi  of  Mr,  Henry  H.  Hemrieon, 

August  13, 1892. 

The  Jacksonville,  St.  Augnstine  and  Halifax  River  Railroad  is  now  bnilding  to 
Rockledge,  within  12  miles  of  Canaveral,  and  will  be  completed  by  January  1,  1898. 
It  will  be  extended  in  time  to  Biscayne  Bay. 

The  Jacksonville,  Tampa  and  Key  West  Railway  system  terminates  at  Titosville, 
25  miles  from  Canaveral.  A  charter  has  been  granted  to  an  allied  company  to  bnild 
a  railroad  from  TitusvUle  to  Cape  Florida,  with  branches  to  Canaveral  and  New 
Smyrna. 

The  Canaveral  and  South  Florida  Railroad  Company  has  been  chartered  to  build 
a  railroad  from  Kissimmee  to  Canaveral,  a  distance  of  55  miles.  Twelve  miles  of 
tills  have  already  been  built  by  the  Sugar  Belt  Railway  Company.  The  Canaveral 
and  South  Florida  Railroad  Company  is  backed  by  strong  capitalists  and  railroad 
men  of  New  York,  Philadelphia,  and  Chicago,  and  is  resSly  to  go  ahead  and  build 
its  road  as  soon  as  Congress  makes  an  appropriation  for  the  Canaveral  breakvrater. 

This  railroad  will  connect  at  Kissimmee  with  the  South  Florida  Railway  and  tiie 
Kissimmee  River.  It  has  made  arrangements  with  the  Florida  Midland  Railway  to 
use  its  track,  and  will  thus  connect  with  the  Florida  Midland  at  Kissimmee,  with  the 
Orange  Belt  Railway  at  Clarkona,  and  with  the  Florida  Central  and  Peninsular 
Riulwav  system  at  Apopka. 

It  will  thus  bisect  every  important  railroad  in  south  Florida  and  ofiTer  all  of  them 
a  shorter  and  cheaper  outlet,  quicker  time,  and  lower  rates  than  are  possible  by  any 
existing  route  to  tne  great  Eastern  distributing  markets. 

I  am  authorized  by  the  directors  of  this  railroad  company  to  say  that  the  road  will 
be  built  as  soon  as  an  appropriation  is  made  for  the  breakwater. 

The  consensus  of  opinion  among  south  Florida  producers  and  shippers  is  tJiat  at 
least  one-third  of  the  fruit  and  trucks  will  ^o  out  via  Canaveral,  and  that  tiie  other 
two-thirds  will  be  benetited  in  two  wavs,  viz : 

First.  The  competition  of  Canaveral  will  reduce  the  present  .exorbitant  rates  via 
Jacksonville,  etc. ;  and 

Second.  The  same  competition  will  increase  the  facilities  for  handling  x^exiBhable 
freights  and  cause  a  better  service,  and  will  prevent  the  heavy  losses  now  experi- 
enoMi  every  busy  season  from  the  overcrowding  of  the  existing  line. 


TRAFFIC  OF  INDIAN  RIVXR,  HAIJFAX  BIYSR,  SXa 

Memorandum  of  Mr,  Henry  H,  Harrieen, 

A  statement  by  the  tax  assessor  of  Brevard  County  is  submitted  herewith.  It 
shows  that  the  fruits  and  trucks  shipped  the  past  year  amounted  in  value  to  $529,968 
at  home.  The  imports  of  goods  and  building  material  were  worth  as  much  aa  the 
exports  or  probably  more. 

The  business  of  Dade  County  was  also  large,  but  I  have  not  yet  obtained  the 
figures. 
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I  have  applied  for  a  statement  of  the  bamnees  done  by  the  Indian  R 
of  the  J,.  T.  &  K.  W.  Railway,  the  South  Florida  Railway,  the  A.  &  W.  1 
the  Halifax  diTision  of  the  J.,  St  A.  A;  H.  R.  R.  R.,  as  all  this  bnainees  wil 
averal  ae  eoon  ae  the  port  is  opened.  These  statements  have  not  yet  be 
They  will  be  snbmitted  npon  arriyal. 

An  estimate  of  the  eflfect  of  the  openin^f  the  port  of  Canaveral  o 
made. 

The  orange  crop  of  Florida  lastyear  was  some  3,600,000  boxes.  Its 
and  tmeks  were  eqnal  to  abont  3,600,000  crates. 

The  rate  on  oranges  fh>m  Havana,  Cuba,  to  New  York  is  26  oents  per 
Jiickaonville  to  New  York,  40  cents;  from  Kissimmee,  72  cents;  Arom  Re      I 
oeiite.    Five  lines  of  steamers  between  the  Gulf  ports  and  New  York  pa 
within  sight  of  Canaveral,  and  will  call  there  botn  ways  as  soon  as  the 
is  built.    They  have  agreed  to  give  the  same  rate  from  Canaveral  as  fr< 
viz,  26  cents  per  box.    The  Canaveral  and  South  Florida  Railroad  will  )     I 
of  10  cents  per  box  from  Rockledge  and  Kissimmee,  saving  45  oents  p      I 
Rockledge  and  37  cents  from  Kissimmee. 

The  flnt  effect  of  the  opening  of  the  Canaveral  route  will  be  to  redv 
from  Jacksonville  to  New  York  from  40  cents  to  25  cents. 

If,  therefore,  one-third  of  the  fruits  and  trucks  go  out  via  Canaveral,  m 
boxes,  at  an  average  reduction  in  freight  of  30  cents  per  box,  the  sh 
$720,000  per  annum,  an4  the  reduction  of  15  cents  per  box  on  the  remainii 
boxes  wnich  go  East  via  Jacksonville,  etc.,  saves  them  $540,000  more- 
It  most  also  be  remembered,  as  stated  by  the  president  of  the  New  Yorl 
change,  tibat  the  losses  sustained  at  present  frx>m  unnecessary  delavs  in  i 
tion  cost  the  shippers  as  much  as  the  whole  amount  of  the  freight  bil 
most  of  tbis  would  be  avoided  if  the  direct  Canaveral  route  was  opened. 

Ano^er  important  consideration  is,  that  in  view  of  the  sluts  in  the  Noi 
kets.  the  Florida  shippers  have  been  trying  to  build  up  a  direct  export  of 
England  and  Europe  generally.     Shipments  are  made  at  present  via 
which  involves  too  mucn  delay  and  expense.    It  is  proposed  to  run  specia    i 
from  Jacksonville;  but  these  would  be  small,  and  only  sail  at  intervals. 

The  Jacksonville  auction-house  market,  which  has  charge  of  this  mai    ! 
that  Canaveral  is  the  best  port  tor  this  export  of  orangos. 

As  soon  as  Canaveral  is  opened  it  will  be  the  coaling  outport  from  Ne 
etc.,  and  the  one  hundred  and  fifty  steamers  en^aeed  in  the  Gulf  cotton    : 
call  there  almost  daily,  afTordioff  (with  the  phosphate  steamers  also)  6oi    < 
direct  communication  with  England,  France,  and  Germany,  and  a  rate  not    i 
40  cents  per  box.    This  is  a  matter  of  vast  importance  to  Florida. 

Besides  these  savings  on  exports,  it  must  be  remembered  that  most  of   I 
consumed  in  south- Florida  come  from  New  York. 

With  Canaveral  open,  the  people  of  south  Florida  will  get  their  foods  i 
home  for  what  it  costs  now  to  Uind  them  in  Savannah  or  Jacksonville,  ai  I 
the  exorbitant  charges  on  the  present  long  overland  haul  will  be  saved  to  I 
The  number  of  young  orange  trees  returned  by  the  assessor  in  Brevard  ! 
more  ihma  double  the  number  of  bearing  trees.  The  area  of  new  pineapp  i 
tion  is  at  least  five  times  that  of  those  in  bearing.  It  is  therefore  evident  i 
short  time  the  exports  will  be  three  times  as  much  as  at  present. 

The  inrrease  in  the  production  of  trucks  under  favorable  conditions  can   i 
estimated.    Not  over  Iper  cent  of  Brevard  County  is  now  in  cultivatiot 
Production  is  discouraged  and  limited  by  high  freights  and  heavy  losses  fi  i 
in  transit.    If  the  port  of  Canaveral  is  ox>ened,  time  and  freights  will  hi 
one-hiUfl  profits  will  be  larfrelv  increased,  and  production  will  be  greatly  st  i 
South  Florida  depends  entirely  upon  agriculture;  it  has  neither  manufac  I 
commerce.    At  present  agriculture  is  unprofitable  for  want  of  cheap  and  ra  i 
portation.    Give  water  transportation  to  New  Yorl^  and  a  great  increase  o  ' 
tion  will  follow.    If  Brevard  and  Dade  counties  alone,  to  say  nothing  of 
Polk,  etc.,  now  export  fruits  and  trucks  worth  about  $1,000,000  at  home  w 
1  per  cent  of  their  soil  in  cultivation,  what  will  be  the  value  of  their  expoi  I 
per  cent  in  enltiTationt    Such  a  development  will  follow  cheap  transportai 
it  is  impossible  while  they  are  confined  to  the  present  circuitous  andexpenn 
land  routes.     It  should  be  remembered  that  one  acre  in  Florida  in  oran^i 
apples,  eabbaigefl,  etc.,  yields  nearly  a  carload  of  freight,  or  as  much  as  2;i 
Western  whear. 
Raapectfiilly  anbmittad* 
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8TATBMKNT  BT  THS  TAX  AB8E880R  OV  BRXVARD  COUKTY,  FI«A. 

The  list  ffiyen  below  is  not  complete,  bat  covers  more  than  95  per  cent  of  the  pi»- 
daotions  of  the  county  for  the  year  ending  July  1,  I8d2 : 


Ksme  of  prodaotf 


Bushels. 


Yalsft 


Oorn 


Sweet  potatoes. 
Rice 


Field  pesse. 
Pesnats 


Irish  potstoes 

Pesohes.  206  trees 

Sngsr  csne,  42  acres,  397  barrels  simp 

Hav,  28  acres,  88  tons 

Tooacco.  half  acre,  904  pounds 

Honey,  517  Lives  bees.  34,340  pounds 

Cabhaee,67  acres.  8.3U2  barrelii 

Squasnes,  {  sere,  84  barreln 

EfEgplsut.2  acre.  30  barrels 

Grape  fruit,  132  trees,  5U  barrels 

Oranges,  99,486  bearing  trees,  165,532  boxes. 

201,611  nonbearing  trees , 

Lemons,  bearing  trees  1,097, 17,343  boxes. . . . 

21,951  nonbearing  trees 

Liaiies,  646  trees,  343  boxes 

Pineapples,  2,268,850  apples 

Bananas,  17,502  bunches 

(^k>cosnuts,  631  trees.  560  nuts 

Tomatoes.  154  acres,  16.406  boxes 

Cucumbers,  1  acre.  60  crates 

Beans,  166  acres,  19,679  craten 

Strawberries,  U  acres.  1,000  quarts 

Grapes,  24  acres 

Wine,  500  gallons 

Horses,  165 

Mules,  66 


141 
18 
50 

4 

18* 


1,745 
190 

7.411 

lOS 

650 

20 

1,152 
152 


Stock  cattle.  600 

Hogs,  1,384 

Chickens.  3,679 

Ducks.  67 

Turkeys,  144 

Eggs,  3.644  dozen 

Milch  cows,  262 

Milk,  40,810  gallons  . 
Butter,  5,110  pounds. 


|i,«e 

Ifsi 

5,W 

1« 

773 

9 

2,2SI 
305 

7,  aft 
m 
m 
lei 
7,7*1 
ii« 
» 

293,  SO 


3,15S 


» 

144.86 

10.9tt 

S( 

27.  *7 
3M 

» 
w 

18,  W 
6.W 

36.^ 

l.SW 

1,T5T 

72 

7.eii 

4.l» 

13.354 

l,5W 


d.  RB80LUTI0N  OV  CHAMBER  OF  OOMMSRCB  AND  INDUSTRY  OF  LOUISIANA. 

At  a  meetine  of  the  Chamber  of  Commerce  and  Industry  of  Louisiana,  held  at  the 
rooms  of  the  cnamber,  Nos.  120  and  122  Common  street,  at  8  p.  m.,  on  Thuraday,  Jona 
23,  1892,  the  following  preamble  and  resohition  were  unanimously  adopted : 

Whereas,  in  the  opinion  of  this  chamber,  it  is  one  of  the  important  duties  of  this. 
Government  to  provide,  at  all  needed  places,  ports  of  refuge,  whereby  life  may  be  pre- 
served and  loss  of  property  avoided ;  and 

Whereas  there  is  no  port  or  other  place  of  refuge  for  large  vessels  on  the  coast  of 
Florida  for  many  hundreds  of  miles  south  of  Femandina,  practically  until  Key  West 
be  reached,  in  consequence  whereof  a  great  danger  to  all  the  commerce  of  these  seaa 
exists;  therefore,  be  it 

Resolvedy  That  this  chamber  respectfally  urges  upon  the  Government  of  the  United 
States  the  importance  to  navigation  and  commerce  of  constructing  a  national  harbor 
of  refuse  in  the  Bight  of  Canaveral,  according  to  the  prayer  of  the  memorial  of  the 
State  of  Florida  and  the  recommendation  of  the  Navy  JDepartment. 

[seal.]  Bobebt  Bleaklby, 


BESOLUnON  OF  BOARD  OF  UNDERWRITERS. 


Office  of  Board  of  Underwritbrs, 
No.  136  Gravier  Street,  New  Orleans,  June  SI,  lS9i, 

Whereas,  in  the  opinion  of  t\i\%\)o^'^,\\>\%  o\y&c^Cth« Important  duties  of  this  Gov- 
amment  to  provide,  at  aW  needed  pVwiea,  ^ot\A  <il  T«iM%^^  ^\iWKJtt^  \sii^  TSMbBji  ^s,^  ^r*. 
8anred  and  loaa  of  pioporty  avoided-,  mA 
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Whereas  there  is  no  port  or  other  place  of  refnge  for  large  vessels  on  the  coast  of 
Florida  for  many  hundreds  of  miles  south  of  Femaudina,  practically  until  Key  West 
be  reached,  in  consequence  whereof  a  great  danger  to  all  the  commerce  of  these  seas 
exists;  therefore,  be  it 

Resolved f  That  this  body  respectfully  urges  upon  the  Government  of  the  Uoited 
States  the  importance  to  navigation  and  commerce  of  constructing  a  national  har- 
bor of  refuse  in  the  Bight  of  Canaveral,  according  to  the  prayer  of  the  memorial  of 
the  State  of  Florida  and  the  recommendation  of  the  Navy  Department. 

L.  M.  FiNLEY,  F.  F. 

Geosge  Mather, 

Secretary, 


BSSOLUnOKS  OF  NEW  ORLEANS  BOARB  OW   TRADE. 

New  Orleans  Board  of  Trade,  LufrrsD, 
s  New  Orlean9f  June  SI,  1892, 

The  following  resolutions  were  to-day  favorably  considered  by  the  president  and 
executive  committee  of  the  New  Orleans  Board  of  Trade,  limited : 

Whereas,  in  the  opinion  of  this  body,  it  is  one  of  the  im|)ortaut  dutios  of  this  Qot- 
ernment  to  provide,  at  all  needed  places,  ports  of  reftige,  whereby  life  may  be  pre- 
served and  loss  of  property  may  be  avoidea :  and 

Whereas,  there  is  no  port  or  other  place  oi  refnge  for  large  vessels  on  the  coast  of 
Florida  for  many  hundreds  of  miles  soath  of  I^mandina,  practically  until  Key 
West  be  reached,  in  consequence  whereof  a  great  danger  to  all  the  commerce  of  these 
seas  exists ;  therefore,  be  it 

Resolved  J  That  this  body  respectfully  urges  upon  the  Government  of  the  United 
^States  the  importance  to  navigation  and  commerce  of  constractin^  a  national  har- 
bor of  refuse  in  the  Bight  of  Canaveral,  according  to  the  prayer  ot  the  memoriid  of 
the  State  ol  Florida,  and  the  recommendation  of  Uie  Navy  Department. 

F.  J.  Odendaui^ 

[seal.]  iVettdeiit. 

Hy.  H.  Smith, 

Secretarjf, 


APPENDIX  P. 


mPBOTEHEirr  of  rivers  and  harbors  in  western  qkorgia  and 

FLORIDA  AND  IN  EASTERN  ALABAMA. 


REPORT  OF  CAPT.  PHILIP  M.  PRICE,  CORPS  OF  BK0INJBBR8,  OFFICER 
IS  CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  SO,  XS9S.  WITH 
OTHER  DOCUMENTS  RELATING  TO  THE  WORKS. 


IMPROYXMSmrB. 


I.  Apalachioola  Bay,  Florida. 

I  Aualaohioola  River,  the  Cat- off,  and 


Lower  Chipola  River,  Florida, 
lint  River, 
hattahood 
Alabama. 


QJpOJ 

I.  Flint  River,  Georgia. 

I.  Chattahoochee    Siyer,    Georgia    and 


».  La  Grange  Bayou  and  Holmes  River, 

Florida. 
.  Choctawhatchee  River,  Florida  and 

Alabama. 


7.  Harbor  at  Pensacola,  Florida. 

8.  Escambia  and  Conecuh  rivers,  Flor- 

ida and  Alabama. 

9.  Alabama  River,  Alabama. 

10.  Tallapoosa  River,  Alabama. 

11.  Coosa  River,  Georgia  and  Alabama. 
V2,  Operating  and  care  of  canals  and 

other  works  of  navigation  on  Coosa 
River,  Georgia  and  Alabama. 
13.  Cahaba  River,  Alabama. 


EXAMINATIONS. 


4.  Bar  at 
idA. 


month  of  Alaqna  Bayou,  Flor-  |  15.  Bar  at  Junction  of  Choctawhatchee 

I  Bay  and  Santa  Rosa  Sound,  Florida. 


United  States  Engineer  Office, 

Montgmneryj  Ala.j  July  lOj  1893. 

Genkbal  :  I  have  the  honor  to  tranfimit  herewith  the  followiug  an* 
lal  reports. 

•  •••••• 

Very  respectfully,  your  obedient  servant, 

Philip  M.  Price, 
Captain^  Corps  of  Engineers. 

ig.  Gen.  Thomas  L.  Oasey, 

Chief  of  En^neers^  U.  8.  Army. 


J 
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Pi. 

IMPROVEMENT  OF  APALACHICOLA  BAY,  FLORIDA. 
PLAN  OP  IMPROVEMENT. 

The  rex)ort  of  the  examiuation  of  Apalachicola  Bay,  Florida,  is  printed 
in  the  report  of  the  Chief  of  Engineers  for  1879,  page  823.  The  mini- 
mum depth  of  water  over  the  bar  at  the  mouth  of  Apalachicola  Kiver 
was  then  3J  feet. 

In  accordance  with  the  recommendations  therein  a  project  was  ap- 
proved that  contemplated  the  dredging  of  a  straight  channel  throngh 
the  bar  at  the  mouth  of  the  river  to  a  depth  of  11  feet  and  a  width  of 
100  feet,  to  be  afterwards  increased  to  200  feet  should  the  first  cut  pro- 
duce results  to  warrant  it,  at  an  estimated  cost  of  $100,000. 

A  survey  of  the  mouth  of  the  Apalachicola  River  and  a  portion  of 
Apalachicola  Bay  was  made  in  1891  by  Assistant  Engineer  Thomas 
Eobinson,  and  the  report  thereon  was  submitted  by  me  on  May  15, 
1891. 

In  accordance  with  the  recommendations  of  this  report  the  present 
project  was  approved,  viz,  to  dredge  a  channel  through  the  bar  at  the 
mouth  of  the  Apalachicola  River  to  a  depth  of  11  feet,  with  a  width  of 
100  feet,  to  be  afterwards  increased  to  200  feet  should  the  first  cut  pro- 
duce results  to  warrant  it;  and  a  channel  through  Bulkhead  Shoal  9 
feet  deep  and  not  less  than  100  feet  wide. 

The  commerce  of  Apalachicola  Bay  consists  principally  in  the  expor- 
tation of  lumber.  Ships  generally  enter  through  East  Pass,  between 
St.  George  and  Dog  Islands,  and  anchor  under  the  shelt^  of  these  is- 
lands, about  24  miles  from  the  town  of  Apalachicola.  The  lumber  is 
carried  on  lighters,  towed  by  tugs  drawing  from  5  to  7  feet,  from  Apa- 
lachicola to  the  anchorage  grounds,  and  thece  loaded  on  ^ps  for  ex- 
port. The  natural  channel  to  the  anchorage  giounds  is  no  where  less 
than  9  £eet  in  depth,  except  at  the  bar  at  the  mouth  of  the  Apalacbicida 
River  and  at  Bulkhead  Shoal.  It  is  believed  that  the 9foot  chauuei 
dredged  through  Bulkhead  Shoal  in  1891-^92  will  be  reasonably  per- 
manent.  Experience  shows  that  the  bar  at  the  mouth  of  the  Apa- 
lachicola River,  which  is  composed  of  sediment  brought  down  by  th« 
river,  will  require  redredging  at  least  every  two  years  in  order  to  main- 
tain a  channel  of  sufficient  depth  to  accommodate  the  commerce,  unless 
the  dredged  channel  be  made  wider  and  deeper  than  the  appropria- 
tions have  hitherto  permitted.  In  this  case  redredging  might  be  re* 
quired  less  frequently. 

APPROPRIATIONS. 


March  2, 1833 $8,700 

July  4, 1836 10,000 

March  3,  1839 9,900 

July  14,  1880 10,000 

March  3,  1881 10,000 

AnguBt2,1882 25,000 

July  5, 1884 10,000 


August  5, 1886 $12,M 

August  11.  1888 20.M 

September  19, 1890 20,000 

July  13,  1892 20,090 

Total 155,0H> 


OPERATIONS  TO  JUNE  30,  1892. 

The  bar  at  the  mouth  of  the  Apalachicola  Biver  is  about  7,300  feet  hi 
width  between  the  S-foot  curves.  A  straight  channel  bas  been  dredgeii 
across  this  bar  feom  time  to  time,  since  1881,  as  funds  have  been  avail- 
able. The  dredged  cut  has  never  exceeded  90  feet  in  width  and  9^  feet 
in  depth,  and  has  gradually  filled  up  with  sediment  after  each  dred^ng. 
In  February,  1892,  the  dredging  of  a  straight  channel  about  4,000  feet 


APPENDIX   P — ^REPORT   OP   CAPTAIN   PRICE.  1691 

l4>iig,  120  feet  wide,  and  9  feet  deep,  across  Bulkhead  Shoal,  was  com- 
pleted. 

WORK  BONE  DITRINa  PAST  FISCAL  YEAR. 

Assistant  Engineer  Thomas  Kobinson,  in  local  charge  of  the  work, 
reports  as  follows: 

Under  oou tract  with  Rittenhonse  Moore,  at  $0.88  per  onbio  yard,  dredging  along 
the  linea  of  the  old  channel  at  the  mouth  of  the  Apalachicola  River  was  begnn  in 
November,  1892,  and  completed,  so  far  as  the  appropriation  allowed,  in  April,  1893. 
In  this  work  55,126  cnbic  yards  of  mnd  and  sand  were  removed,  making  a  channel 
of  8  feet  depth,  and  varying  in  width  from  120  feet  at  its  inner,  to  100  feet  at  its 
outer  end  for  a  distance  of  5,350  feet  over  the  main  bar;  and  a  cut  250  feet  long,  70 
feet  wide,  and  8  feet  deep  through  a  small  isolated  bar  of  hard  sand  above  the  insnore 
end  of  the  long  channel. 

On  Jnne  30,  1893,  the  channel  has  not  materially  changed  since  the  cessation  of 
dred/fiy^y  aud  the  commerce  of  the  port  suffers  but  little  inconvenience.  The  process 
f>f  Hhoaling,  however,  is  feeing  on  constantly,  and  in  less  than  two  years  the  water 
over  the  bar  will  probably  have  a  less  depth  than  5  feet  at  low  water. 

The  channel  through  the  Bulkhead  Shoal  is  good.  No  deposit  is  perceptible,  and 
this  part  of  the  improvement  is  apparently  complete  and  permanent. 

T(»  maintain  the  commerce  of  the  port  of  Apalaehicola,  dredging  must  be  done 
annually,  or  at  least  as  often  as  once  in  two  years;  and  from  experience  of  the 
past,  60,000  or  70,000  cnbic  yards  of  deposit  must  be  removed  at  each  catting  in 
onler  to  secure  a  channel  of  100  feet  wide  by  8  feet  deep  across  the  bar.  A  channel 
tif  greater  dimeusions  would  be  more  durable  and  economical;  but  so  long  as  the  im- 
provement in  confined  to  dredging  alone  the  work  will  not  be  permanent.  I  am  of  the 
opinion  that  a  simple  dam  or  training  wall,  5,000  feet  long,  on  the  east  side  of  the 
rtver  mouth,  from  the  beacon,  on  the  marsh,  down  to  and  across  North  aud  Crooked 
«<biinnels  to  the  Tow  Head,  would  greatly  retard  the  filling  V^  of  the  channel.  (See 
Hinall  map  in  Annual  Report  of  Chief  of  Engineers,  for  1890,  p.  1624).  My  reasons  for 
tliiH  Htatcmeut  arc,  briefly,  that  the  stream  now  divides,  and  nnitiug  down  in  the  bay 
foruirt  cross-currents,  slackwater,  and  deposits  silt.  North  of  Apalachicola  is  Lake 
Wiinlico,  an  expanse  of  fresh  water  affected  by  tides;  the  dam  suggested  would  con- 
trol the  ebb  and  flow  of  this  tidal  basin  and  make  it  combine  with  the  current  of  the 
river  to  sconr  out  the  deposit  at  its  mouth.    Much  of  the  space  to  be  covered  by  the 

1>roposed  dam  is  over  shallow  water,  not  over  a  foot,  and  sometimes  less,  in  depth  at 
ow  tide.  The  water  is  fresh  and  mnddy,  and  unfavorable  to  teredo  life.  Common 
piles,  1  foot  by  20  feet  driven  15  feet,  close  enough  to  form  sheet  piling,  would  an- 
Mwer,  at  an  estimated  cost  of  $20,000. 

RECOMMENDATIONS  AND  ESTIMATES. 

The  preservation  of  a  passable  channel  through  the  bar  at  the  month 
of  the  Apalachicola  Biver  is  essential  to  the  carrying  on  of  the  very 
considerable  commerce  of  the  port  of  Apalachicola.  Exx)erience  has 
Hbown  that  the  removal,  at  least  once  in  two  years,  of  from  60,000  to 
70,000  cubic  yards  of  deposit  is  req  aired  in  order  to  secure  a  channel 
100  feet  wide  by  8  feet  deep,  and  that  a  deeper  channel  would  probably 
l>e  more  durable,  and  an  estimate  of  $50,000  is  therefore  submitted  as 
t  be  amount  that  can  be  profitably  expended  during  the  fiscal  year  ending 
June  30, 1895. 

Money  statemewL 

July  1, 1S92,  Valanee  unexpended $18.93 

A.  nKonnt  appropriated  by  act  approved  July  13, 1892 20,000.00 

20, 048. 93 
J  ixne  90,  1898,  amount  expended  during  fiscal  year 19,877.29 

fixly  1, 1898,  balance  unexpended 171.64 


Amonnt  that  can  be  profitably  expended  in  fiscal  year  ending  Jnne  30, 1895    50, 000. 00 
Submitted  in  eom^diauce  with  rcquircuieuts  i>f  MM'tioits  2  of  viver  and 
^       harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 
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Ahatract  of  hid9  received  and  opened  on  September  SO,  1892,  by  Capt.  Philip  M.  Prioe^ 
Corps  of  EngineerSf  for  dredging  in  Apalachicola  Bay,  Florida. 


Ko. 

'    Kwne  and  addrcM  of  bidder. 

Time  of  com> 
menoenient. 

Timeofoom- 
pletion. 

Prioeper 
cubic  jard. 

1 

BittenhoDM Moore.  Mobile.  Ala ,. 

Deo.  20,1882 

June  80, 1888 

$0lS3 

COMMERCIAL  STATISTICS. 
[Famiahed  by  the  collector  of  oiutoins.] 

Ko. 

Tonnage. 

Tea 

baIa  entered............... •....•.•..••... ...a............ ................ ......... 

142 

158 

W,68l 

ttelll   cleared  ^...«.....»**........«T-r.--*,.T-,--r-r* x--»-r ,..,.,,r--r^,r* 

71,575 

Number  of  vessels  employed  in  the  traffic  of  Apalachicola,  Ila 

Amount  of  superficial  feet  of  timber  and  lumber  exported 

Estimated  number  of  yessels  and  river  steamers  arrived  and  departed. 
Estimated  tonnage  of  above  vessels 


160 

60,238,900 

700 

88,150 


Value  of  exports  to  foreign  ports $392,389.00 

Value  of  exports  to  coastwise  ports 381,000.00 


Total  value  of  exports. 


Value  of  imports  from  foreign  countries v. 

Value  of  imports  from  coastwise  ports 


Total  value  of  imports 


773,389.00 

156.45 

250,000.00 

250,156.45 

Total  value  of  imports  and  exports 1,029^545.45 

Estimated  value  of  exports  and  imports  to  or  from  coastwiHo  ports  by 
sail  vessels  and  river  steamers  wnich  do  not  enter  or  clear  irom  tho 
custom-house: 

Exports 1,125,000.00 

Imports 1,460,000,00 

There  are  six  sawmills  here,  which  can  turn  out  850  M  superficial  feet  of  lumber  a 
day,  with  shingle  attachments,  which  turn  out  250  H  shingles  per  day ;.  three  oyster- 
oauning  factories,  with  a  capacity  of  60,000  cans  per  day :  one  fish-packing  estab- 
lishment, which  packs  about  6,000  barrels  of  salted  and  pickled  fish  per  annum ;  one 
ice  factory,  manufacturing  7  tons  per  day. 

All  the  above  enterprises  expect  to  double  the  amount  of  business  during  the  next 
fiscal  year,  as  the  supply  of  tunber  leading  to  this  port  and  other  commodities  are 
inexhaustible. 

Very  resx>eotftilly, 

Wm.  B.  Shxppard, 

CoUmiar. 
Custom-Housb,  Apalaohioola,  Fla,,  July  S,  189S, 


P  2. 


IMPBOVEMENT  OF  APALACHICOLA  RIVER,  THE  CUT-OFF,  AND  LOWEB 

CHIPOLA  RIVER,  FLORIDA. 

PLAN  OF  IMPROVEMENT. 

The  report  of  the  examination  and  snrvey  of  the  Apalachicola  Biver 
is  printed  in  the  Beport  of  the  Chief  of  Engineers  tbr  1873,  p.  698. 

The  Apalachicola  Biver  is  formed  by  the  junction  of  the  Ohatta- 
hoochee  and  Flint  rivers,  and  is  about  105  miles  long  firom  the  junction 
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to  Apalachicola  Bay.  The  channel  is  nowhere  less  than  6  feet  deep, 
•but  is  more  or  less  obstructed  after  each  freshet  in  the  Chattahoochee 
and  Flint  rivers,  by  logs  and  suags  brought  down  by  those  rivers,  and 
by  trees  which  have  fallen  from  its  own  heavilytimbered  banks. 

At  Moccasin  Slough  and  at  the  Upper  and  Lower  Elbows  the  chan> 
iiel  is  very  narrow  and  crooked  and  difficult  to  navigate,  and  needs 
straightening  and  widening. 

The  act  of  August  11,  iSi^,  directed  an  examination  of  the  Ohipola 
Biver,  Lee  Slough,  and  the  cutoff.  The  report  of  this  examination  is 
printed  in  the  Annual  Eeport  of  the  Chief  of  Engineers  for  1889,  p. 
1416. 

The  act  of  September  19, 1890,  appropriated  $2,000  for  maintaining 
the  existing  works  on  the  Apalachicola  Biver,  including  Lee  Slough. 
The  original  project  was  modified  accordingly,  and  now  provides  for 
securing  a  channel  100  feet  wide  and  6  feet  deep  at  low  water  in  the 
Apalachicola  Biver,  by  the  removal  of  snags  and  overhanging  trees 
and  widening  and  straightening  Moccasin  Slough  and  the  Elbows,  and 
for  securing  a  channel  through  the  cut-off,  Lee  Slough,  and  the  lower 
Chipola  Biver,  60  feet  wide  and  5  feet  deep  at  low  water,  by  the  re- 
moval of  logs  and  snags  and  overhanging  trees.  The  estimated  cost  of 
completing'the  original  project  was  $80,333,  and  of  the  im])rovementof' 
the  cat-off;  Lee  Slough,  and  the  Lower  Chipola  Biver,  $7,500. 

▲PPROPRIATIOKS. 


Mfty33,1828 $3,000 

April  23, 1830 2,000 

March  3, 1831 8,000 

Jane  23, 1874 10,000 

March  3,187S 10,000 

June  18, 1878 8,000 

March  3, 1879 5,000 

Jane  14, 1880 2,000 

Mar«h3,1881 1,600 


Aaga«t2,1882 $2,000 

July  5, 1884 1,000 

Augusts,  1886 1,000 

August  11, 1888 2,000 

September  19, 1890 2,000 

July  13,1892 5,000 

Total e2,500 


OPERATIONS  TO  JUNE  30,  18921 

Between  1874  and  1880  the  accumnlation  of  logs  and  Rnags  was  re- 
moved from  the  channel  of  the  Apalachicola  liiver,  and  a  partial  im- 
provement was  made  at  Moccasin  Slough  and  the  Elbows.  Since  1880 
the  appropriations  have  only  sufficed  to  remove  the  snags  and  logs  an- 
nually brought  down  by  the  freshets  in  the  rivers  above.  There  is  no 
plant  belon^ng  to  this  river,  and  the  annual  snagging  work  was  done 
by  the  Chattahoochee  Biver*snag  boat  at  times  when  the  water  in  the 
latter  river  was  too  high  for  channel  work. 

During  the  winter  of  1891-'92  a  large  amount  of  drift  and  obstruct- 
ing timl^r  was  removed  firom  the  cut-off,  which  enabled  the  river 
steamers  to  run  to  Wewahitchka,  Fla.,  and  greatly  facilitated  the 
shipment  of  the  orange  and  other  crops  from  that  flourishing  neighbor- 
hood. 


WOBK  DONE  DXTBINa  THE  PAST  FISCAL  YEAS. 

Assistant  Engineer  Thomas  Bobinson^  who  has  been  in  local  charge 
of  the  work,  rei>ort8  as  follows: 

In  Jmantarj,  1893,  the  snag  boats  Chaiidhooehee  and  Flinty  having  been  taken  from 
work  in  the  opper  riyers  on  account  of  the  winter  rains,  were  loaned  to  this  im- 
provement.    In  the  prosecution  of  the  work  tliere  were  removed  from  the  Apalachi- 
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cola  River  52  snags  and  logs  and  708  overhanging  trees ;  from  the  lower  Chipola 
River,  13  snags  and  logs,  75  overhanging  trees,  and  52  stamps;  from  the  cut-off,  150. 
snags  and  logs,  2,832  overhanging  trees,  61  stnmps,  and  403  bashes;  and  from  Lee 
Slongh,  3,028  snags  and  logs,  1,218  stamps,  4,452  overhanging  trees,  and  2,528  bnshes. 

For  about  one  mile  of  the  distance  through  Lee  Slough  the  channel  was  widened. 
This  was  accomplished  by  cutting  off  the  trees,  loosening  the  ground  by  dynamite, 
and  pulling  the  stnmps,  thus  allowing  the  current  to  wash  away  the  soil.  In  some 
cases,  after  the  stumps  were  pulled,  plowing  was  done  to  help  the  erosion. 

At  the  present  writing  the  channel  of  the  Apalachicola  River  is  fairly  free  from 
obstructions,  except  those  that  are  d^e  to  the  sharp  bends  at  the  Elbows  and  Moc* 
casiu  Slough. 

The  cut-off  and  lower  Chipola  River  (including  Lee  Slough)  are  now  open,  and 
it'  carefully  handled  the  steamboats  can  come  through  this  waterway  on  the  up- 
stream passage;  but  the  downstream  run  is  a  tedious  and  dangerous  one. 

Under  the  approved  project-  the  improvement  of  the  main  channel  of  the  Apa- 
lachicola River  may  be  considered  nearly  complete,  while  that  of  the  Cut-Off  ami 
the  lower  Chipola  River  (including  Lee  Slough)  is  only  about  half  done,  and  until 
this  part  of  the  work  is  finished  the  practical  end  designed  by  the  improvement  re- 
mains unattained. 

It  is  recommended  that  an  appropriation  be  made  to  complete  this  improvement  in 
one  senson,  and  render  available  at  once  the  work  already  done.  For  the  comple- 
tion of  the  work  no  new  plant  is  needed,  but,  as  before,  the  snag  boats  of  the  Chat> 
tahoochee  or  Flint  rivers,  or  both,  can  be  utilized  when  otherwise  lying  idle  <laring 
the  winter  high  water. 

ESTIMATES. 

For  the  maintenance  of  the  work  as  it  now  is $2,000 

To  complete  opening  of  lower  Chipola  River ^ 5,000 

To  make  improvements  at  the  Elbows  and  Moccasin  Slough 4, 000 

Total 11,000 

All  of  which  can  be  profitably  expended  during  the  fiscal  year  ending  June  90, 
1895. 

RECOMMENDATIONS  AND  ESTIMATES. 

It  is  estimated  that  $2,000  will  be  required  for  the  annual  snag^ng 
operations  on  the  Apalachicola  Kiver  proper;  that  the  improvements 
needed  at  the  Elbows  and  Moccasin  Slough  can  be  completed  for  $4,000, 
and  that  the  opening  of  a  practicable  steamboat  channel  (for  passage 
iu  both  directionb)  can  be  completed  through  the  cut-off  and  the  lower 
Chipola  River  for  $5,000  by  using  the  Chattahoochee  and  Flint  River 
snag  boats  at  times  when  they  are  not  employed  on  those  rivers,  re- 
spectively, on  account  of  high  water. 

The  country  contiguous  to  these  waterways  is  entirely  dependent 
upon  them  for  transportation,  and  it  is  very  important  that  the  many 
steamboats  engaged  in  commerce  upon  them  should  be  able  to  make 
their  trips  with  regularity  and  safety. 

It  is  therefore  respectfully  recommended  that  the  entire  amount  asked 
for  above  be  made  in  one  appropriation. 

The  cutoff  is  a  navigable  waterway  about  3  miles  long,  connecting 
the  Apalachicola  River  with  the  lower  Chipola  River  near  the  Dead 
Lakes.  The  Chipola  River  empties  into  the  Apalachicola  River  abont 
14  miles  below  its  junction  with  the  cut-off*.  "Lee  Slough  "  is  simply 
a  local  name  for  a  portion  of  the  lower  Chipola  River,  about  3  miles 
long.  (See  map  at  p.  1697  of  the  Annual  Report  of  the  Chief  of 
Engineers  for  1891.)  It  is  therefore  recommended  that  the  wording  of 
the  new  appropriation  be  changed  from  "Apalachicola  River,  iuclading 
Lee  Slough,"  to  "Apalachicola  River,  including  the  cut-off  and  lower 
Chipola  River,"  in  order  that  the  woxt  required  to  be  done  may  be  cor- 
rectly designated. 
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Money  statement. 

onnt  appropriated  by  act  avproyed  July  13,1892 $5,000.00 

nne  30, 1893,  amount  expendea  during  fiscal  year 5,000.00 

.A.  movnt  that  oao  be  profitably  expended  in  fiscal  year  ending  June  90. 1896    1 1, 000. 00 
>^abniitted  in  compliance  with  requirements  of  sections  2  of  river  and 
^         harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  Maroh  3^  1893. 


OOMMKRCIAL  STATISTICS. 

TIm  lines  of  steamboats  on  the  Chattahoochee  sud  lower  Flint  rivers  also  mn  on 
.l&iB  liTcr,  the  re^lar  trips  of  each  of  the  boats  being  from  Columbus,  Ga.,  on  the 
^ImAitahoochee  River,  to  Bainbridf^e,  Oa.,  on  the  Flint  Kiver,  thence  to  Apalachicola, 
*n.a.«  at  the  month  of  the  Apalachicola  River,  and  return  by  the  same  route. 

>Vhan  the  improvement  of  the  cnt-ofi"  and  lower  Chipola  River  is  completed,  the 
x>«tn  will  generally  run  by  this  route,  as  there  are  many  landings,  offering  a  large 
>ti»iness,  along  it,  while  there  is  verv  little  business  to  be  done  on  the  main  river 
>«»  t^re«n  the  cut-oif  and  the  month  of  the  Chipola  River. 

It  is  not  possible  to  state  the  amount  of  business  done  on  the  Apalnchicola  River 
ft«parately  firam  that  done  on  the  Chattahoochee  River,  but  in  general  terms  it  may 
^^  stated  to  be  the  same. 

R«fei«nce  is  therefore  made  to  the  report  on  the  Chattahoochee  Biver  for  oommer- 
siml  stetifltios. 


P3. 
IMPROVEMENT  OF  FLINT  RIVER,  OEORQIA. 

PLAN  OP  IMPROVEMENT. 

The  present  plan  of  improvement  was  adopted  in  accordance  with  the 
recommend  at  imis  containiMl  in  the  reports  of  examinations  and  surveys 
ot*  the  Flint  Kiver,  printed  in  the  Annual  Kei>orts  of  the  Chief  of  Engi- 
neers of  1873,  p.  707;  and  1879,  p.  818. 

The  proje<^t  provides  for  a  low- water  channel  3  feet  deep  and  100  feet 
wide  from  the  jnnction  with  the  Chattahoochee  Biver  to  Albany,  Oa., 
ail  estimated  distance  of  105  miles;  and  for  a  navigable  channel  for 
1i{:rlit-draft  steamers,  at  moderate  stages  of  water,  from  Albany  to  Mon- 
tezuma, Ga.,  an  estimated  distance  of  77  miles;  to  be  secured  by  the 
removal  of  snags  and  overhanging  trees,  cutting  through  the  rock  reefs, 
and  deepening  sand  bars  by  works  of  contraction  and  shore  protection. 

Below  Albany  the  work  consists  principally  in  excavating  the  reqnired 
channel  through  the  rock  bottom  of  the  river,  and  the  improvement 
effected  is  of  a  iiernianent  character.  The  few  snags  and  logs  brought 
«Uiwn  by  the  winter  freshets  must,  however,  be  removed  annunlly. 

From  Albany  to  Warwick,  38  miles  above,  low-water  navigation  is 
prevented  by  a  senes  of  rock  shoals,  on  which  the  low- water  depth  is 
from  6  to  18  inches.  Between  Warwick  and  Montezuma  the  imijrove- 
ment  consists  mainly  in  the  removal  of  snags  and  logs  and  overhanging 
trees. 

Experience  in  working  on  the  river  above  Albany  has  shown  that  a 
liracticable  and  useful  navigation  of  this  section  of  the  river,  at  moderate 
stages  of  water,  can  probably  be  secured  only  by  providing  slack- water 
navigation  by  dams  and  locks,  and  that  the  work  now  being  done  is  of 
no  commercial  benefit.    Two  bridges,  without  draw  openings,  at  dis- 
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tances  respectively  of  16  and  41  miles  above  Albany,  now  prolubit 
steamboat  navigation  at  the  higher  stages  of  water:  bat  no  prooeediB|^ 
have  been  instituted  to  compel  the  insertion  of  draw  spans  in  tite^t 
bridges,  for  the  reason  that  no  complaint  has  been  made  against  thfm. 
and  there  appears  to  be  no  desire  to  oi>erate  a  steamboat  cm  this  8ecQ»L 
of  the  river. 


APPROPRIATIOKB. 


For  the  Chattahoochee  and  Flint  rivers: 

Jiine23,  1874 $25,000 

March  3, 1875 25,000 

August  U,  1876 20,000 

•70,000 


June  18, 1878 10,000 

March  3, 1879 7,000 

June  14,1880 20,000 

March  3, 1881 15,000 


For  the  Chattahoochee  and  Flint  liftn- 
Continued. 

August  2, 1882 $SL(«« 

Julys,  1884 »•" 

Auj?u8t  5,  1886 20." 

Auguttt  11, 1888 2i." 

September  19,  1890 »." 

July  13,  1892 l.V«" 

Total 17tl» 


OPERATIONS  TO  JXTNE  30,  1892. 

A  moderately  efficient  working  plant  had  been  provided  fw  Tt«^ 
excavation  below  Albany,  Ga.,  and  for  snagging  operations  ab^^ 
Albany. 

Below  Albany. — Some  loose  rock  excavation  had  been  done  at  aS  tit- 
rock  shoals  between  Albany  and  Bainbridge,  the  excavated  materu' 
being  disposed  of  in  spar  dams.    There  was  a  completed  and  peret 
nent  channel  from  Albany  to  Lackie  Island,  a  distance  of  22  mbr. 
Between  Luckie  Island  and  Bainbridge,  a  distance  of  47  miles.  t> 
channel  was  passable,  with  care,  at  moderate  stages  of  water,  but  it 
low  water  was  in  many  places  impracticable.    Between  Bainbridge  sr  1 
the  month  of  the  river,  an  estimated  distance  of  36  miles,  Hie  river  vi> 
navigable  throughout  the  year  and  required  but  little  improvemert. 
except  to  clear  out  the  fresh  logs  and  snags  brought  in*  by  the  winin 
floods. 

Above  Albany, — Snags  and  other  drift  and  overhanging  trees  h»l 
been  removed  from  the  channel  from  time  to  time  between  Albany  Jki 
Montezuma,  and  some  of  the  loose  bowlders  had  been  removed  tn*'^ 
the  channel  between  Albany  and  Warwick. 

WORK  BONS  DUBINa  PAST  FISCAL  YEAB. 

Assistant  Engineer  Thomas  Bobinson,  who  has  been  in  local  char^ 
of  the  improvement,  reports  as  follows: 

Above  Albany, — During  the  fiscal  year  ODcling  June  30, 1893,  no  channel  mtk  v 
done  between  Albany  and  Montezuma. 

>  The  snag  boat  Flint,  which  has  heretofore  worked  on  this  part  of  the  river,  bas  U 
under  repair,  in  preparation  for  stem-wheel  machinery,  and  as  soon  aa  tho  repa 
are  completed  the  boat  wiU  resume  work. 

No  attempt  at  steamboat  navigation  has  been  made  on  this  section  of  Ufee  rib- 
and consequently  commerce  has  suffered  no  hindrance  from  the  nnimproTed  cor* 
tion  of  the  river.    There  appears  to  be  little  or  no  demand  for  the  navigation  of  u 
Flint  River  between  Albany  and  Monteziuna,  and  until  some  commercial  den*: 
arises,  it  seems  inexpedient  to  recommend  any  further  appropriation. 

Below  Albany  the  process  of  straightening  and  widening  t£e  channel  thioaish  u 
rock  shoals,  by  blasting  of  ledges  and  removal  of  loose  rocks  and  depositiiig  tben 
to  form  training  dams,  where  necessary,  was  beg^un  at  Luckie  Island  and  eairied 
through  5  miles  of  river  to  the  lower  end  of  Ferguson  Shoals.    Below  Bainbni 

•Of  this  amount  $18,000  was  expended  on  the  Flint  River. 
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notiliing  was  done  bat  the  removal  of  a  few  snags  by  the  snag  boat  Chattakooekee,  The 
work  involyed  the  clearance  of  ^5  overhanging  trees  from  the  banks ;  the  removal 
of  89  snags  and  2,440  cubic  yards  of  rock  from  the  stream,  and  the  construction  of  177 
linear  feet  of  training  dams.  (A  map  of  Fergnson  ShoaU  is  hereto  appended.)  The 
work  thus  done  leaves  the  channel  complete  and  permanent  in  acooruance  with  the 
project,  for  a  distance  of  25  miles  below  Albany.  For  a  further  distance  uf  44  miles 
to  Bainbridee,  rock  shoals  render  the  channel  impassable  at  low  water,  and  until 
these  are  fully  cleared,  the  utility  of  the  work  already  done  is  limited  to  seasons  of 
moderate  high  water. 

A  small  steamboat  was  run  between  Albany  and  Bainbridge  for  a  part  of  the  year, 
but  owing  to  the  rock  impediments  at  low  stages  of  the  river,  which  prevented  navi- 
l^ation  for  several  months,  the  owners  of  the  boat  became  discouraged  and  sold  the 
rraft  to  parties  at  Apalachicola,  Fla.  It  appears  that  a  considerable  commerce  would 
bo  done  on  the  Flint  River  between  Albany  and  Bainbridge  provided  the  channel 
were  clear,  and  it  is  recommended  that  further  appropriations  be  made  to  finish  the 
work  in  accordance  with  the  approved  project. 

RECOMMENDATIONS  AND  ESTIMATES. 

It  is  nseless  to  continue  the  improvement  of  the  river  above  Albany 
for  commercial  purposes  unless  the  bridges  above  mentioned  are  pro- 
vided with  draw  openings,  audit  seems  to  be  an  unnecessary  hardship 
to  compel  the  owners  of  the  bridges  to  provide  draw  openings  to  accom- 
modate a  commerce  which  does  not  now  exist,  and  of  which  ihere  is  no 
immediate  prosi>ect. 

For  this  reason,  and  on  account  of  the  improbability  of  being  able  to 
secure  a  satisfactory  navigation  without  the  construction  of  locks  and 
dams,  at  a  cost  entirely  incommensurate  with  any  prospective  commerce 
to  be  developed  thereby,  it  is  recommended  that  no  further  allotments 
be  made,  for  the  present  at  least,  for  the  improvement  of  the  Flint  Biver 
above  Albany,  but  that  the  whole  appropriation  be  expended  in  con- 
tinuing the  useful  and  important  work  below  Albany. 

Money  Mtatement 

July  1, 1892,  balance  nnezi>ended $4,728.43 

Amoout  appropriated  by  act  approved  July  13, 1892 15,000.00 

19, 728. 43 
Jane  90, 1893,  amount  expended  dnring  fiscal  year 10,121.60 

July  1, 1893,  balance  unexpended 9,606.83 

Joly  1, 1893,  outstanding  liabilities 1,004.44 

Jaly  1, 1883,  balance  available 8,602.39 

{Amount  that  can  be  profitably  expended  below  Albany  in  fiscal  year 
eudiiiR  June  30, 1895 38,000.00 
ifubmitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 


COMMXRCIAL  STATISTICS. 

Assistant  Engineer  Thomas  Robinson,  in  local  charge  of  the  improvement,  reports 
as  follows: 

Bettceem  Albamjf  and  Monteguma, — ^None.  There  has  been  no  commercial  navigation 
of  tbls  section  of  the  river. 

Below  Albamif, — ^Between  Albany  and  Bainbridge  there  is  no  commercial  navigation 
at  present,  owing  to  the  rock  obstructions.  The  steamboat  which  formerly  ran  be- 
tween these  points  could  not  run  at  low  water,  and  its  owners  sold  it  to  other  parties. 
The  boat  is  now  being  rebuilt  at  Apalachicola,  Fla.,  and  when  completed  the  pres- 
ent owners  design  to  run  it  between  Albany,  6a.,  and  Apalachicola,  Fla.,  when  the 
stage  of  water  permits. 

Bel^w  Bainbridge  the  steamboats  which  run  on  the  Chattahooche  and  Apalachi- 
cola nvers  also  run  on  this  portion  of  the  Flint  Biver,  going  to  Bainbridge  on  almost 
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every  regalar  trip.  It  is  therefore  impossible  to  state  the  amonnt  of  business  d>c^ 
on  this  portion  of  the  river  separate  fin>m  that  done  on  the  Apalachicola  and  i^hyr.*- 
hooche  rivers,  bnt  in  general  terms  it  may  be  said  to  be  the  same.  For  couuucri^ 
statistics  reference  is  made  to  the  report  on  the  Chattahoochee  Bivec. 


P4. 

BiPBOyEMENT  OF  CHATTAHOOCHEE  RIVER,  GEORGIA  AKD  ALABAMi 

GENERAL  IMPROVEMENT. 

Plan  of  improvement — ^The  present  plan  of  improvement  was  adopts 
in  accordance  with  the  recommendations  contained  in  the  repont^  *•: 
examinations  and  surveys  of  the  river,  printed  in  the  Annual  Bepori^>: 
the  Chief  of  Engineers  for  1872,  p.  584,  and  1873,  p.  699. 

The  project  provides  for  a  low- water  channel  4  feet  deep  and  100  iw- 
wide,  from  Columbus,  Ga.,  to  Chattahoochee;  Fla.,  an  estimated  ^> 
tance  of  224  miles,  by  the  removal  of  snags  and  logs  from  the  chau* 
and  overhanging  trees  from  the  banks,  cutting  a  channel  thioDgh  ::r 
rock  shoals,  and  deex>ening  sand  bars  by  works  of  contraction  ai. 
shore  protection. 

The  improvement,  at  many  points,  is  of  a  permanent  characto,  '> 
bottom  of  the  river  being  of  rock  and  the  banks  not  easily  eroded:  * 
a  few  points  the  obstructions  consist  of  shifting  sand  bars  and  car:: 
banks.  Each  freshet  brings  a  considerable  number  of  logs  and  siia,-^ 
into  the  channel,  which  must  be  removed  annually. 

In  addition  to  such  amounts  as  may  be  appropriated  for  continci:: 
the  improvement  of  the  river,  an  annual  expenditure,  estimattii  - 
$10,000,  will  be  required  for  the  maintenance  of  a  stem-wheel  si-: 
boat,  and  for  the  repair  of  works  of  contraction  and  shore  protectkc 

APPROPRIATIONS. 


February  24, 1835 $2,000 


Chattahoochee  and  Flint  rivers : 

June  23, 1874 25,000 

March  3, 1875 25,000 

August  14, 1876 20,000 

*70,000 


June  18, 1878 18,000 

March  3, 1879 15,000 


June  4, 1880 IT 

March3,1881 i- 

Augu8t2, 1882 :? 

July5,1884 S:- 

Augu8t5, 1886 IV 

August  11, 1888 y 

September  19, 1890 J 

July  13, 1892 O 

Total 2L\ 


II 


II 
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OPEBATIONS  TO  JUNE  30,  1892. 

A  stern-wheel  snag  boat  had  been  bnilt  and  maintained  for  snagr' 
operations,  with  which  the  channel  had  been  kept  clear  of  obstracL* 
of  that  character,  except  daring  limited  periods,  when  funds  were  1 
available.    A  moderately  efficient  working  plant  had  also  been  m.^. 
tained  for  operations  upon  the  rock  shoals  and  for  contraction  "^vu- 
Works  of  contraction  had  been  constructed  to  a  limited  extent.  > 
with  the  funds  available  it  had  not  been  practicable  to  keep  tht> l 
repair  nor  to  extend  nor  modify  them  as  required. 

^Navigation  had  been  greatly  benefited  by  the  incomplete  impn>^ 
ments,  so  that  steamboats  then  made  regular  trips  between  GolaniV 
Ga.,  and  Apalachicola,  Fla.,  running  by  night  as  well  as  by  day.  ^ 
few  detentions,  except  at  extreme  low  water.    Formerly  theycv^ 

*0f  the  joint  appropriations,  $52,000  was  expended  on  the  ChattAhoocbe*  Ei'«f.* 
t  Of  which  $5,000  were  to  be  expended  between  West  Point  and  Franklin. 
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only  run  by  day  and  were  frequently  detained  at  the  8hoaI  bars  for 
days  at  a  time,  and  many  boats  were  snnk  by  striking  obstructions. 

WORK  DONE  DURINa  PAST  FISCAL  YEAR. 

Assistant  Engineer  Thomas  Bobinson,  who  has  been  in  local  charge 
of  the  work,  reports  as  follows : 

IjDder  the  new  appropriation  work  waa  resumed  in  August,  ^^^j  hj  fitting  out 
the  snag  boat  to  remove  the  scattered  logs,  etc.  This  clearance  or  drift  ^m  the 
nmin  channel  waa  completed  by  the  first  of  October,  and  work  by  both  snag  boat 
and  pile-driyer  barge  was  then  resumed  at  Mound  Bar,  7  miles  below  Columbus,  Ga. 
The  unproyement  of  this  bar  consisted  of  plowing  out  a  new  channel  along  the  axis 
of  the  high- water  run  and  confining  the  low-water  flow  to  it  by  a  series  of  longi- 
todinal  and  transverse  dams  and  by  building  protections  for  the  foot  of  the  caving 
bank  on  the  left  or  eroding  side  of  the  stream.  The  dams  were  pile  and  brnsn 
struotnree.  The  piles  were  driven  in  either  two  or  three  rows,  according  to  tho 
strength  reouirecL  and  the  brush  fascines  were  held  in  place  between  the  pues  by  a 
layer  of  rocK  ballast  upon  the  first  course  and  by  wire  fastenings  for  the  upper 
courses.  The  tops  of  toe  piles  were  stayed  by  cross  braces  and  wales,  bolted  on 
afber  the  brush  was  laid. 

The  shore  protections  consisted  of  a  series  of  brush  beds,  weighted  down  by  gravel 
baUast.  The  under  layer  of  each  bed,  by  the  use  of  small  poles  and  wires,  was 
woven  into  a  sort  of  mat ;  upon  this  a  layer  of  gravel  was  shoveled  and  over  this 
was  placed  another  layer  of  brush,  fastened  to  the  former  witb  cross  poles  and  wire 
ties  and  ballasted  with  rock  dump.  Toward  the  top  of  the  bank  stakes  were  driven 
into  the  ground  through  the  brush  to  hold  the  wire  fastenings.  Where  the  shore 
protections  met  the  fhU  force  of  the  current  their  channel  ends  were  strengthened  by 
a  single  row  of  piles  wattled  with  poles.  Behind  the  ''mats,''  and  at  other  suitable 
places.  wiUows,  cotton  woods,  and  other  water-loving  trees  were  planted. 

In  the  prosecution  of  the  work  thus  outlined  there  were  removed  from  the  river 
409  logs  and  snags  and  1,013  overhanging  trees.  At  Mound  Bar  there  were  removed 
126  old  piles  and  805  cubic  yards  of  gravel,  and  there  were  built  1,700  linear  feet  of 
<lams  and  400  square  yards  of  bank  protection  mats.  This  work  involved  the  driv- 
ing of  1,087  piles,  cutting  and  placing  of  622  cords  of  brush,  hauling  and  placing  592 
oubic  yards  of  rock  ballast,  placing  162  cubic  yards  of  gravel  ballast,  and  planting  of  210 
trees;  4,000  feet  B.  M.  of  lumber  were  used  for  braces  and  wails  of  dams,  and  600 

}K>unds  of  No.  6  annealed  wire  and  600  pounds  of  nails  and  spikes  were  used  for 
aatenings.    (A  map  of  Mound  Bar  is  attached. ) 

At  Woolfolk,  9  miles  below  Columbus,  the  hnU  of  the  old  steamer  W,  D,  Elli9  was 
snnk  to  form  a  jetty  135  feet  long,  preliminary  to  a  future  prosecution  of  the  im- 
|irovement  of  that  part  of  the  river. 

At  the  close  of  the  present  fiscal  year  the  improvement  of  Mound  Bar  stands  weU, 
and  there  is  no  danger  of  the  boats  getting  aground  there. 

The  general  commerce  of  the  Chattahoochee  River  warrants  a  good  channeL  The 
works  for  contraction  of  the  stream  and  protection  of-the  banks  are  from  necessity 
boilt  of  perishable  materials,  and  require  repairs  for  their  maintenance.  Nearly  all 
the  old  works  now  need  extensive  repairs  and  modifications.  It  is  therefore  recom- 
mended that  a  sufficient  appropriation  be  made  to  repair  the  old  works  aa  well  as  to 
construct  new  ones. 

Cost  is  estimated  thus : 

Removing  annual  accumulation  of  drift  and  snags ' $5,000 

Repairs  of  plant,  including  hull  for  snag  boat  CKattahoochee 12, 000 

Completion  of  improvement  at  Woolfolk  Bar 7,000 

Repairs  to  works  of  contraction  in  Hospital  Reach,  near  Columbus,  Ga 15, 000 

Repairs  to  works  of  contraction  at  Upatoie  Creek 5, 000 

Repairs  to  works  of  contraction  at  Shell  Creek 5, 000 

ExcaTation  and  control  of  water  in  channel  at  St.  FYancis  Bend 30, 000 

Excavation  of  rocks  at  King  Rock  and  Rock  Island 21,000 

Total 100,000 

All  of  which  can  be  profitably  expended  during  the  fiscal  year  ending  June  30, 1896. 

BEOOMMENDATIONS  AND  ESTIMATES. 

The  hall  of  the  stern-wheel  snag  boat  Chattahoochee  is  worn  ont  and 
is  not  worth  further  repairs.  The  maintenance  of  this  snag  boat  in 
good  condition  is  absolutely  essential  to  the  safe  navigation  of  the 
river,  for  each  freshet  brings  logs  and  snags  into  the  channel,  which 
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must  be  removed  for  the  safety  of  navigation.  The  cost  of  the  practiii 
rebuilding  of  the  snag  boat,  required,  is  estimated  at  $10,000. 

The  maintenance  of  good  navigation  on  the  Chattahoochee  River  L> 
of  great  importance  to  a  large  section  of  country  extending  from  U 
lulnbus,  Ga.,  to  Apalachicola,  Fla.  The  commerce  is  large  and  many 
steamboats  are  employed  on  the  river.  •  The  spur  dams  built  several 
years  ago  at  the  shoals  immediately  below  Columbus,  of  comparativelv 
light  material  on  account  of  inadequate  appropriations  for  more  soV 
s^ntial  works,  are  now  in  such  bad  condition,  and  have  been  so  washdi 
away,  that  boats  reached  Columbus  with  the  greatest  difficulty  dimn^ 
the  last  low- water  season.  Unless  a  sufficiently  large  appropriation  l< 
made  to  renew  these  works,  it  is  probable  that  boats  will  not  be  able  to 
reach  Columbus  at  all  by  another  low- water  season.  If  a  sufficieotly 
large  appropriation  be  made  to  complete  the  projected  improv^nefit^ 
at  the  Mound,  Woolfolk,  ^Upatoie,  and  Shell  Creek  Bars,  and  at 
St.  Francis  Bend  and  Bock  Island,  it  is  probable'  that  thereafter  as 
annual  appropriation  of  $10,000  will  suffice  for  the  annu^  snairpoi 
operations,  and  for  the  maintenance  of  the  contraction  and  shore  pn> 
tection  works. 

An  estimate  of  $100,000  as  the  amount  that  can  be  profitably  ei 
pended  in  the  fiscal  year  ending  June  30, 1895^  is  therefore  siihmiutii 

Money  statement. 

Julyl,  1892,  balance  unexpended $1.4T2r- 

Amount  appropriated  by  act  approved  July  13, 1892 20,<m  • 

July  90, 1893,  amount  expended  during  fiscal  year '  13, 31.'^^ 

July  1, 1893,  balance  unexpended 8,1.*  • 

Julyl,  1893,  outstanding  liabilities 2,5t)> '. 

July  1, 1893,  balance  available 5.5.V1.* 

(  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  Jnne30,1896  100,  CU.  * 
<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3«  1893. 


COMMBRCIAL  STATISTICS. 

The  following  business,  done  by  the  steamboats  named  below,  has  b«6ii  eompr^' 
from  statements  furnished  by  the  agents  of  the  Central  Line,  the  People's  loDe.  *- 
Merchants  and  Planters  Line,  and  me  Columbus  and  Qulf  Navigation  CompsDT.>- 
of  Columbus,  Ga. 

The  steamboats  run  from  Columbus,  Ga.,  to  the  junction  of  the  Chattahoochee  tc- 
Flint  rivers;  thence  up  the  Flint  River  to  Bainbridge,  Ga. ;  then  retom  to  tiiejoa  - 
tion,  and  run  down  the  Apalachicola  River  to  Apalachicola,  Fla.    On  the  reton  t"- 
they  go  first  to  Bainbridge,  then  to  Columbus.    Stops  are  made  at  any  inteniedu'' 
landings  where  business  is  offered. 


Stem- wheel  steamboats. 


Fannie  Feam 
Queen  City.., 
Apalachee — 

Flint 

Paotolna 

2kuiad 


Draft  of  water. 

Begiatered 

tonnage. 

Light 

Loadad. 

Inchet. 

Feet, 

179.32 

24 

b 

150.03 

22 

5 

161.90 

n 

b 

135. 51 

18 

h 

14f>.12 

24 

6 

173. 77 

IS 

4 

BoQBd  trips 

between  Co- 

Imnbns  and 

▲palarhioola. 

▼iaBain- 

bridge. 


S8 

SI 

3 


3» 


5!» 

V 


.t 
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Freight  carried. 


Articles. 

Quantity. 

Tons. 

Articles. 

Qaanyty. 

Tons. 

>lton Imles.. 

>tton  need sacks.. 

artilixer* do... 

ides  and  sUdb .  .bundles. . 

ive  stock bead.. 

unber feetb.m.. 

sves pieces.. 

ruvisuns pscsages.. 

nsin sacks.. 

10,188 

10.609 

85,320 

140 

248 

100,086 

23,660 

171, 631 

17,028 

4,707 

351 

8,532 

12  , 

02 

817 

50 

17,163 

042 

Hiscellaneoas  freisbt 

packages.. 

Bricks ntimber.. 

Shingles do 

Ro8in barrels. . 

Spiriu turpentine  ..do 

Total 

218,880 

452,000 

2,575,000 

U,000 

4,650 

7,296 

004 

000 

2,500 

1.000 

89,856 

Estimated  valae  of  above  freights  is  $l,615,4d4.54. 

The  rafting  of  hewed  and  sawed  timber  and  logs  is  also  carried  on  extensively,  bnt 

>  available  records  of  the  business  are  kept. 


CPBOTBMENT  OF  CHATTAHOOOHEE  BIVEB,  aEORGIA  AND  ALABAMA, 

BETWEEN  WEST  POINT  AND  FRANKLIN. 


PLAN  OF  IMPROVEMENT. 

This  section  of  38  miles  of  the  river  consists  of  a  series  of  pools 
irying  in  length  from  one-half  to  5  or  6  miles,  separated  by  rock  shoals 
id  rapids,  in  some  of  which  the  fall  is  as  great  as  8  feet  to  the  mile. 
1  the  pools  the  width  of  the  river  is  from  300  to  500  feet,  with  a  Chan- 
el nowhere  less  than  4  feet  deep.  At  the  shoals  the  river  is  much 
ifler,  with  nomerons  islands,  and  low-water  depths  in  many  places  of 
ily  a  few  inches.  The  bottom  is  generally  of  rock,  and  the  banks  are 
able.  There  are  few,  if  any,  sand  or  gravel  bars  and  bnt  few  snags. 
An  examination  and  partial  survey  of  the  Chattahoochee  Kiver  from 
ainesville,  Oa.,  to  Columbus,  6a.,  which  includes  the  section  between 
>st  Point  and  Franklin  was  made  in  1879,  under  the  direction  of 
ieut  Col.  (then  Moj.)  W.  R.  King,  whose  report  is  printed  on  page 
05  of  the  Report  of  the  Chief  of  Engineers  for  1880.  This  report 
ated  that  the  improvement  of  the  section  of  river  from  the  West 
>iiit  and  Atlantic  Railroad  bridge,  near  Atlanta,  to  West  Point,  a 
stance  of  108  miles,  appeared  entirely  feasible  at  an  estimated  cost  of 
b8<>,474,  which  includes  the  cost  of  eight  locks. 

The  river  and  harbor  act  of  September  19, 1890,  provided  for  a  pre- 
tiiuary  examination  of  the  Chattahoochee  River,  Georgia  and  Ala- 
^nia,  between  W^est  Point  and  Franklin.  This  examination  was  made 
November,  1890,  by  Assistant  Engineer  Thomas  Robinson,  and  my 
port  thereon  is  printed  at  page  1756  of  the  Report  of  the  Chief  of 
i^ueers  for  1891.  From  the  cursory  examination  made  by  passing 
wn  the  river  in  a  skiif,  at  a  stage  above  low  water,  Mr.  Robinson 
ricluded  that  the  section  of  river  under  consideration  could  be  made 
vigable  by  the  construction  of  one  lock  at  Bentley  Mill,  and  by  rock 
cavation  and  training  dams  at  the  other  shoals  and  rapids.  For  the 
ftsons  stated  in  the  report,  Mr.  Robinson  and  myself  recommended 
»t  this  section  of  river  should  be  surveyed  for  the  purpose  of  sub- 
tting  plans  and  estimates  for  its  improvement.  The  Chief  of  Engi- 
ers  and  the  division  engineer  did  not  concur  in  this  recommendation, 
(1  no  survey  was  made. 
rbe  river  and  harbor  act  of  July  13, 1892,  contained  this  provision: 

nproving  Chattahoochee  River,  (Georgia  and  Alabama :  Continuing  improvement, 
tnty-five  thonsand  dollars,  of  which  five  thousand  dollars  are  to  be  nsed  on  that 
tion  of  the  river  between  West  Point  and  Franklin. 
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After  the  passage  of  this  appropriatioii  it  was  learned  that  theCL^^ 
tahoocbee  Navigation  Company,  which  claims  to  have  spent  dho?.: 
$16,000  in  improvement  work  on  the  river,  had  employed  Mr.  David  i. 
Barrow,  jr.,  civil  engineer,  to  make  a  survey  between  West  Point  »i  i 
Franklin  in  1890.  The  Chattahoochee  I^avigation  Company  fomisW 
this  office  with  a  copy  of  his  report  and  maps. 

On  Joly  26, 1892,  the  following  project  of  improvement  for  this  set 
tion  of  river  was  submitted  by  me: 

Project. — ^To  remove  the  lesser  rook  shoals,  sand  and  gravel  hare  byexearatioQ  ui 
by  works  of  contraction ;  to  remove  overhanging  trees  from  the  banks,  and  sum*- 
logs,  and  other  obstrnctions  from  the  channel  and  to  overcome  the  more  serious  li- 
stmctlons  by  the  construction  of  locks  and  dams  to  give  a  minimom  depth  of  3  if*' 
at  low  water  in  the  channel  between  West  Point  and  Franklin,  a  distance  of  > 
miles. 

I  recommend  further  that  a  party  be  organized  for  working  on  the  shoals  betw^y: 
West  Point  and  Bentley  Mill,  and  continue  working  until  uie  shoals  are  put  is  ^ 
good  condition  as  practicable,  or,  until  the  funds  are  exhausted. 

After  the  completion  of  the  survey  at  Bentley  MiU,  and  after  experience  his  sbor; 
the  average  cost  per  cubic  yard  of  the  work  on  the  shoa]s,  I  shall  submit  an  esiimiu 
of  the  cost  of  completing  tiie  improvement. 

These  recommendations  were  approved  by  letter  of  Angnst  5, 1SI>2 

APPROPRIATIOKB. 

July  13,  1892  (allotment  from  appropriation  for  improving  Chattahoochee 
River,  Georgia  and  Alabama) $5.<>' 

WOBK  DONE  DUBINa  THE  PAST  FISCAL  TEAB. 

Assistant  En^neer  D.  M.  Andrews,  who  has  had  eight  years*  ri 
perieuce  on  similar  work  on  the  Coosa  Biver,  was  placed  in  locu 
charge  of  the  work,  and  rex>orts  as  follows: 

The  work  of  improving  this  section  of  the  Chattahoochee  River  was  oommen'^: 
by  the  United  States  on  August  15,  1892,  at  Flat  Rock  Shoals,  about  1^  miles  al^" 
West  Point,  Gra.,  and  has  been  confined  entirely  to  these  shoals  during  tiiepast  fist.^. 
year. 

The  Flat  Rock  Shoals  consist  of  a  series  of  granite  reefe  or  ledfes,  with  deep  wa:r 
between,  extending  over  about  one-half  mile  of  the  river.  A  channel  haa  ^'' 
partly  blasted  through  these  reefs,  and  the  stone  thus  obtained  has  been  used  in  tl^ 
construction  of  the  necessary  wing  and  training  dams  to  concentrate  the  wat«r  i: 
the  channel,  and  reduce  the  slope.  Work  was  suspended  on  November  Id,  1^-^  ^^ 
account  of  high  water  and  cold  weather,  and  was  resumed  again  on  June  3, 1893. 

The  improvement  of  this  shoal  being  unfinished  no  map  is  submitted.  A  sorv^! 
for  a  canal  and  lock  at  Bentley  Mill  was  made  August  15  to  August  18, 1S92,  iof^- 
sive.  The  canal  at  this  point  had  been  partly  excavated  by  the  Chattahoochee  >'*^- 
igation  Company,  previous  to  the  date  of  the  survey. 

The  following  is  a  statement  of  the  cost  of  the  improvement  to  July  1, 1S95: 

Flat  Rock  Shoals: 

Plant t2?r.* 

Labor 1,401 

Engineering  and  superintendence li;  * 

Subsistence JN»'^ 

Miscellaneous  (mileage,  office  expenses,  etc.) 1'*' -"^ 

Material  (dynamite,  powder,  etc.) ft**-* 


Survey  at  Bentley  Mill l-l  •* 

Total 3»01^' 

Rock  excavation,  567  cubic  yards. 

Cost  of  rock  excavution  per  cubic  yard,  $5.11,  which  includes  the  cost  of  dep^' 
ins  it  in  and  building  the  training  dams. 

The  smallness  of  the  appropriation  having  prohibited  the  purchase  of  an  adeqn*^ 
plant,  the  most  primitive  methods  of  hand  labor  have  been  employed.    The  fiui<^ 
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aTttflnble  will  probably  complete  the  improvenient  of  Flat  Rock,  Robert,  and  Haynei 
Sboals.  This  will  carry  the  ituprovemeut  to  Potte  and  Ferrell  Shoals,  6  or  7  miles 
above  West  Point,  where  2  locks  and  dams  will  be  required  to  make  a  practicable 
low- water  navigation. 

RECOMMENDATIONS  AND  ESTIMATES. 

On  April  22, 1893,  the  report  of  AssiBtant  Engiaeer  D.  M.  AndrewsL 
on  his  survey  for  a  lock  at  Bentley  Mill,  with  estimate  of  cost  thereof, 
together  with  an  estimate  of  the  cost  of  completing  the  improvement  of 
the  section  of  river  between  West  Point  and  Franklin,  was  forwarded 
to  the  Chief  of  Engineers,  through  the  Division  Engineer  of  the  South- 
west Division. 

As  a  result  of  the  exx>erience  in  carrying  on  the  work  on  the  river 
during  the  low- water  season  of  1892,  and  assuming  the  correctness  of  Mr. 
Barrow's  levels,  it  was  stated  that  at  least  six  locks  and  dams  will  be 
re<iuired  to  secure  a  practicable  and  safe  navigation  of  th^  river  between 
West  Point  and  FrankUn.  The  locks  will  be  required  at  the  following 
localities,  viz: 

Jaekson  Shoale,  harinff  7  feet  fall  in  0.75  miles. 
Swanson,  or  Beasloy  Suoals,  having  7  feet  fall  in  1.14  miles. 
McGfaee,  or  Buzzard  Islaad  Shoals,  having  8i  feet  fall  in  1.36  miles. 
Beniley  MiH  Dam,  having  6  feet  lift. 

Hagnley,  FerreU,  and  Potts  Shoals,  having  a  combined  fall  of  16  feet  in  2.14  miles, 
to  be  overcome  by  two  locks. 

The  estimated  cost  of  completing  the  improvement  was  stated  to  be 
$364,340.43. 

Under  date  of  May  3, 1893, 1  was  informed  by  letter  from  the  Office 
of  the  Chief  of  Engineers  that — 

Yonr  letter  of  the  22d  ultimo,  submitting  estimate  for  improvinf^  Chattahoochee 
River  between  West  Point  and  Franklin,  has  been  received  at  this  office  with  in- 
doisement  by  the  Division  Engineer,  of  which  the  following  is  a  copy: 

[Flnt  indonement.] 

U.  S.  Enohteer  Office, 

Southwest  Divisioir, 
New  York,  May  f  ,  189S. 

Hespecfnlly  forwarded  to  the  Chief  of  Engineers. 

In  the  report  of  the  Chief  of  Engiueers  for  1880,  p.  1706,  Maj.  King  gives  an  esti- 
mate for  improving  the  Chattahoo<2iee  River  below  West  Point,  to  Columbus,  by  48 
locks  in  34  miles. 

This  project  is  for  improving  about  38  miles,  above  West  Point,  by  6  locks  and 
dams,  at  an  estimated  cost  of  $^,000. 

I  have  previously  reported  that  I  did  not  think  this  part  of  the  river  worthy  of 
improvement.  With  an  appropriation  of  but  $5,000  this  project  is  not  recommended 
for  approval. 

The  available  funds  should  be  used  in  giving  such  relief  to  navigation  as  can  be 
rendered  by  removal  of  rocks,  bars,  and  snags,  where  such  work  is  necessary.     . 

C.   B.  COMSTOCK, 

Colonel  ofEngimeer8,Bvt.  Brig.  (?«».,  U.  8.  A,,  Dtvttiom  Enginser. 
The  views  and  recommendations  of  the  division  engineer  are  approved. 

In  accordance  with  the  above  the  balance  of  the  appropriation  of 
$5y000  will  be  expended  during  the  season  of  1893  in  continuing  rock 
excavation  in  the  shoals  above  West  Point.  The  balance  available  will 
probably  complete  the  improvenient  of  Flat  Eock,  Robert,  and  Haynes 
ShoalSt  which  will  carry  the  work  to  the  foot  of  Potts  Shoals,  about  6 
or  7  miles  above  West  Point. 

As  before  stated,  a  useful  navigation  can  be  secured  through  these 
shoals  only  by  the  construction  of  locks  and  dams.  It  is  probable, 
thereforei  that  hy  the  end  of  the  present  working  season,  the  improve- 
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ment  will  have  been  carried  as  far  as  can  be  nsefally  done  under  tlie 
approved  method,  and  no  estimate  is  sab^litted  of  the  amount  that  can 
be  profitably  expended  during  the  fiscal  year  ending  June  30, 1895. 

Money  statement. 

Amonnt  appropriated  by  act  approved  July  13, 1892 $5, 000. 00 

June  80, 1893,  amoant  expended  daring  fiscal  year 2, 759.61 

July  1, 1893,  balance  unexpended 2,240.39 

July  1, 1893,  outstanding  liabilities  ...- 256.89 

July  1, 1893, balance  available 1,983.50 


COMMfiRCIiLL  STATISTICd. 

The  following  information  is  famished  by  Messrs.  W.  C.  and  L.  Lanier,  of  the  Chat- 
tahoochee Navigation  Company  x 


6tem-wheel  steamboats* 


0.  W.  joiied 
Spray  .an. 


Begistercd 
tonnage. 


8G 
80 


Draft  of  water. 


Light. 


Feet 


1 
I 


Loaded. 


Feet. 


3 
8 


Bound  trips 

between 

West  Point 

and  Langdale 


lei 

148 


Paasengen. 


^one. 
None. 


Freight  carried* 


Articles. 


Cotton * bales. 

Cotton  seed 

Lumber feet. 

Provisions 

Miscellaneous  freight packages. 

Manufactured  cotton  goods do... 

Waste  and  bagging do... 


Total 


Quantity. 


7,100 


03,000 


1.600 

10,800 

386 


Toofl. 


2.211 

70 

157 

13 

184 

2,160 

19 


4.871 


Estimated  value  of  above  freights,  $1,200,000. 

While  the  return  shows  the  operation  or  work  of  two  boats,  it  was  only  of  one,  as 
the  C.  W,  Jones  was  abandoned  and  machinery  put  on  the  Spray  in  January.  *  •  • 
When  opened  up  to  Franklin,  a  distance  of  about  40  miles,  we  would  expect  an  in- 
crease of  freight  and  passenger  business  to  keep  actively  employed  on  the  river  three 
or  four  boats  of  largely  increased  capacity.  We  are  offered  much  more  business;  six 
months  in  tiheyear,  than  we  can  do  now,  but  we  do  not  care  to  put  on  the  river  other 
boats  until  the  work  is  complete  for  a  farther  distance.  On  the  river  near  by  is  now 
being  erected  a  half-million  dollar  cotton  mill  in  addition  to  the  one  already  erected. 
We  will  rely  largely  on  the  river  cotton  to  run  these  mills. 


APPENDIX  P — REPORT  OP  CAPTAIN  PRICE.       1705 

PS- 
IMPROVEMENT  OP  LA  GRANGE  BAYOU  AND  HOLMES  RIVER,  FLORIDA. 

PLAN  OP  IMPROVEMENT. 

An  exaTnination  of  La  Grange  Bayoa  was  ordered  by  the  act  of 
March  3, 18dl.  The  report  of  the  examination,  by  Gapt.  Damrell,  with 
an  estimate  for  deepening  the  channel  by  dredging,  to  admit  the  pas- 
sage of  vessels  drawing  4^  feet  Bt  mean  low  water,  at  a  cost  of  919,- 
994.30,  was  printed  in  the  Report  of  the  Chief  of  Engineers  for  1882, 
p.  1318. 

The  act  of  Augnst  2, 1882,  provided  for  the  expenditure  on  La  Grange 
Bayou  of  $2,000  of  the  $20,000  appropriated  for  the  improvement  of  the 
Choctawhatchee  Biver. 

The  act  of  August  5, 1886,  appropriated  $2,000  for  the  improvement 
of  La  Grange  Bayou,  but  as  so  small  a  sum  could  not  be  profitably  ex- 
pended, it  was  decided  to  hold  it  until  a  farther  appropriation  was 
made. 

The  act  of  August  11, 1888,  appropriated  $3,000  to  complete  the  im- 
provement of  La  Grange  Bayou,  including  Holmes  Biver,  as  far  as  the 
town  of  Vernon. 

In  February,  1889,  an  examination  of  both  La  Grange  Bayou  and 
Holmes  Biver  was  made.  This  examination  showed  that  the  improve- 
ment could  not  be  completed  with  the  amount  available,  and  the  Secre- 
tary of  War  therefore  directed  that  no  further  expenditure  should  be 
made  from  the  appropriations. 

There  is  a  balance  still  available  from  the  appropriations  of  August 
5,  188d,  and  August  11, 1888,  of  $4,839.20. 

The  act  of  September  19, 1890,  made  an  appropriation  for  **  improv- 
ing La  Grange  Bayou,  Florida,  continuing  improvement  of  Holmes 
Itiver,  $3,000.'' 

Under  this  appropriation  a  project  was  approved  for  improving 
Holmes  Biver  by  removing  logs  and  snags  from  the  channel  and  over- 
hanging trees  from  the  banks,  between  the  mouth  and  the  town  of 
Vernon,  Fla.,  an  estimated  distance  of  28  miles. 

APPROPRIATIOKB. 

Jane  15, 1844,  for  Choctawhatcheee  and  Holmes  riven $10, 000 

Augnst  2, 19S2,  aUotted  from  appropriation  for  Choctawhatchee  River 2, 000 

Augusts,  1886 2,000 

August  11,  1888,  to  complete  the  improvement  of  La  Grange  Bayou,  includ- 
ing Holmes  River,  as  far  as  the  town  of  Vernon 3,000 

September  19, 1890,  improving  La  Grange  Bayou,  Fla. ;  continuing  improve- 
ment of  Holmes  River S^OOO 

OPBBATIONS  TO  JUNE  30,  1892. 

The  allotment  of  $2,000  nnder  the  act  of  Angnst  2, 1882,  was  ex- 
pended in  the  removal  of  snags  and  logs,  and  in  dredging  about  3,500 
<Hibic  yards  of  mud  from  the  channel  in  La  Grange  Bayou;  since  then 
no  work  has  been  done  at  the  bayou. 

Under  the  act  of  September  19, 1890,  $3,000  was  expended  in  remov- 
ing  snags  and  logs  from  the  channel  and  overhanging  trees  from  the 
banks  of  the  Holmes  Biver,  between  its  mouth  and  Yemon,  Fla.  For 
this  purpose  the  snag  boat  belonging  to  the  Choctawhatchee  Biver 
was  used.    The  work  was  completed  in  February,  1891, 
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RECOMMENDATIONS  AND  ESTIMATES. 

There  are  no  bars  in  the  Holmes  Biver,  and  it  is  probable  that  its 
navigation  will  not  again  be  impeded  by  snags  and  overhanging  trees 
for  several  years.  There  is  but  little  commerce  on  it.  It  is  therefore 
recommended  that'no  further  appropriations  be  made  for  its  improve- 
ment until  such  time  as  the  necessities  of  commerce  may  require  it. 
Its  improvement  has  no  connection  whatever  with  that  of  La  Grange 
Bayou.  Should  it  at  any  time  be  resumed,  it  can  be  best  carried  on 
in  conjunction  with  the  improvement  of  the  Ghoctawhatchee  Biver,  of 
which  it  is  an  affluent. 

Money  statement. 

July  1, 1892,  balance  unexpended $4,839.20 

July  1, 1893^  balance  unexpended '. ..;. 4, 839. 20 


COMMERCIAL  STATISTICS. 

La  Grange  Bayou,  Florida, — ^AssiBtant  Engineer  J.  E.  Turtle  reports: 

'^  Tbe  commerce  consists  mainly  in  carrying  supplies  for  the  small  town  of  Free- 
port,  Fla.    There  is  also  a  small  trade  in  lumber,  shingles,  etc.,  on  this  bayou. 

''The  business  is  carried  on  in  such  way  that  no  reliable  statistics  of  quantities 
are  obtainable,  but  the  value  of  the  commodities  transported  is  estimated  roughly 
at  $40,000  for  the  year." 

Holmes  River,  Florida. — ^Assistant  Engineer  J.  E.  Turtle  reports: 

''The  commerce  of  Holmes  River  is  increasing  in  shipment  out,  of  cotton,  molas- 
ses, fowls,  and  honey,  while  the  necessary  supplies  for  the  inhabitants  are  begin- 
ning to  be  taken  by  water  from  Pensacola.  The  business  has  been  done  in  flat-boats 
and  schooners,  and  it  has  been  impossible  to  obtain  reliable  estimates  of  quantities. 
It  is  stated  that  a  boat  wiU  be  put  on  this  stream  during  the  fall  of  1893,  and  I  have 
confidence  in  its  establishing  a  ^ood  trade. 

"The  value  of  t^e  commerce  lor  the  fiscal  year  is  roughly  estimated  at  $12,000*'' 


P6. 

IMPROVEMENT  OF  GHOCTAWHATCHEE  RIVER,  FLORIDA  AND  ALABAMA. 

PLAN  OF   IMPROVEMENT. 

The  present  plan  of  improvement  was  adopted  in  accordance  with 
the  recommendations  contained  in  the  reports  of  examinations  and  sur- 
veys of  the  river,  printed  in  the  Annnal  Eeports  of  the  Chief  of  En- 
gineers for  1872,  p.  588,  and  1889,  p.  1423. 

The  project  provides  for  obtaining  a  low-water  navigable  channel 
from  the  month  of  the  river  to  Newton,  Ala.,  an  estimated  distance  of 
162  miles  by  the  removal  of  logs  and  snags  from  the  channel  and  over- 
hanging trees  from  the  banks,  by  excavating  rock  shoals,  and  by 
deepening  sand  bars  by  works  of  contraction  and  shore  protection. 

At  Oaiyville,  Fla.,  100  miles  above  its  mouth,  the  river  is  crossed  by 
the  Pensacola  and  Atlantic  Eailroad. 

The  country  along  the  river  below  Gary ville  is  sparsely  settled,  and 
the  business  consists  almost  exclusively  in  the  cutting  and  raiting 
of  lumber.  This  portion  of  the  river  is  so  little  used  for  commercitJ 
purposes  that  no  work  has  been  done  on  it  for  several  years  past. 

Geneva,  Ala.,  25  miles  above  Gary  vUle,  is  a  thriving  town  and  is  the 
trading  and  shipping  point  for  a  rich  agricultural  region  sorrounding 
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b,  wbicb  is  rapidly  increasiDg  in  population,  and  which  is  dependent 
I  pen  the  river  for  the  transportation  of  its  products  and  supplies. 
nearly  all  the  commere  of  the  river  is  carried  on  between  Geneva  and 
"aryville,  the  nearest  railroad  point.  During  recent  years  the  im- 
^rovement  has  consequently  been  confined  mainly  to  this  section  of  the 
i  ver.  The  channel  has  been  pretty  well  cleared  of  the  accumulation 
»f  snags  and  logs  which  formerly  obstructed  it,  but  low-water  navi- 
gation is  still  impeded  by  several  sand  bars. 

During  the  low- water  season  of  1892  the  deepening  of  these  bars  by 
nrorks  of  contraction  and  shore  protection  was  begun,  and  it  is  pro- 
posed to  continue  this  work  as  funds  are  available. 

Between  Geneva  and  Hollis  Bridge,  30  miles  above,  the  river  is  ob- 
structed by  snags  and  sunken  logs,  and  occasionally  by  sand  bars. 

The  obstructions  have  from  time  to  time  been  partially  cleared  out 
t>etween  Geneva  and  Pate  Landing.  25  miles  above,  and  when  freight 
is  offered  steamboats  run  to  Pato  Landing  at  favorable  stages  of  water. 

Between  Hollis  Bridge  and  Newton,  7  miles  above,  low- water  navi- 
pration  is  prevented  by  a  series  of  nine  shoals,  formed  by  strata  of  very 
compact  blue  clay.  Since  the  completion  of  the  Alabama  Midland 
Railroad,  from  Montgomery,  Ala.,  to  Bainbridge,  Ga.,  which  passes 
through  Newton,  the  urgent  necessity  for  the  improvement  of  this  sec- 
tion of  the  river  no  longer  exists. 

It  is  doubtfid  if  this  section  of  the  river  would  now  be  much  used 
oven  if  the  projected  improvements,  which  contemplated  excavating 
channels  through  the  shoals  and  confining  the  water  thereto  by  train- 
ing dtuns,  were  completed.  From  experience  with  simUar  work  on 
other  rivers  it  is  also  doubtful  whether  this  method  of  improvement 
will  provide  for  satisfactory  navigation  at  low  water,  and  it  is  proba- 
ble that  this  can  only  be  secured  by  a  system  of  slack-water  naviga- 
tion by  locks  and  dams,  at  a  cost  not  warranted  by  any  prospective 
benefit  to  be  derived  therefrom.  Unless  otherwise  directed,  it  is  there- 
fore not  projMsed  to  do  any  work  on  the  river  above  Pate  Landing  un- 
til the  section  between  this  point  and  GaryvlUe  has  been  put  in  good 
navigable  condition  for  all  stages  of  water. 

A^er  this  is  accomplished  the  annual  cost  of  maintaining  the  snag 
boat  for  the  removal  of  the  logs  and  snags  brought  in  by  the  winter 
fi*eshet9,  and  for  keeping  the  contraction  and  shore  protection  works 
in  repair,  is  estimated  at  $6,000. 

APPROPRIATIONS. 


Marcli8,lSSS $5,000 

Jane  15, 1844,  for  Cboctawhatohee 
and  Holmes  rivers 10,000 


Jane  25, 1874 5,000 

March  3, 1875 5,000 

AttgaBt4,1876 6,000 

March  3, 1879 5,000 

Jane  14, 1880 7.000 


March  3, 1881 $10,000 

August  2, 1882 18,000 

July  5,  1884 15,000 

Au£rast5, 1886 15,000 

August  11, 1888 10,000 

September  19, 1890 12,500 

Julyl3,1892 12,500 

Total  (since  1874) 120,000 


OPEBATIONS  TO  JUNE  30,  1892. 

Operations  were  confined  almost  exclusively  to  the  removal  of  the 
great  accumulation  of  logs  and  snags  from  the  channel  and  overhang- 
ing trees  from  the  banks,  and  to  providing  and  maintaining  the  neces- 
sary plant  for  this  work. 

The  section  of  the  river  between  its  mouth  and  Caryville  having  been 
sufficiently  improved  to  accommodate  the  small  commerce  thereon,  the 
work  during  recent  years  has  been  mainly  carried  on  between  Gary- 
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yille  and  Geneva,  but  some  workiias  also  been  done  between  Geoen 
and  Pate  Landing. 

The  improvement  accomplished,  although  incomplete,  has  results 
in  great  benefit  to  navigation.  Steamboats  now  run  at  all  stages  ot 
water  between  Greneva  and  Garyville,  but  at  low  water  full  loads  can 
not  be  carried,  and  they  are  much  delayed  by  sand  bars,  which  can  be 
readily  deepened  if  sufficiently  large  appropriations  are  made  for  the 
work. 

WORK  DONE  DURINa  PAST  FISCAL  YEAR. 

Assistant  Engineer  J.  E.  Turtle,  who  has  been  in  local  charge  of  the 
work,  reports : 

As  soon  as  the  stage  of  water  admitted,  at  the  beginning  of  the  eeaflon  of  1892.  t^ 
snag  boat  Chootawhatch^  was  started  ont  to  remove  the  most  tronblesome  ot  the  siuiei 
which  had  been  brought  into  the  channel  by  the  previons  high  water,  and  after  aetv^- 
plishing  this  to  begin  contraction  work  at  Buzzard  Bar.  The  snagging  trip  wir 
completed  on  July  15, 1892,  and  the  improvement  at  Bnzzard  Bar  was  commenced. 

During  October,  1891,  surveys  of  Buzzard  Bar,  Gnmfield  and  Buaby  ahoaU  bk 
been  made,  and  plans  of  improvement  determined  upon. 

The  plans  for  improvements  provided  for  transverse  and  longitudinal  dams  bnf: 
of  piles,  poles,  brush,  and  s^ne,  but  later  experience  suggested  that  the  stone  cvzL: 
be  generally  omitted.    The  type  of  these  dams  is  shown  on  sheet  No.  1(B). 

Buzzard  Bar. — The  upstream  dam,  "A,"  is  composed  of  parallel  rows  of  piles,  w  * 
the  space  between  filled  with  brush,  which  for  convenience  was  tied  into  bofii ■* 
and  weighted  with  stones  sufficient  to  hold  it  in  place.  The  remaining  dams,  wL  . 
are  transverse,  consist  of  one  row  of  pUes  driven  about  6  feet  apart  in  the  row.  ^ 
then  wattled  with  as  heavy  poles  as  could  be  readily  bent,  as  shown  on  sheet  al>-^- 
mentioned.  These  wattling  poles  were  firmly  rammed  to  the  bottom,  the  bntt  of  ;b> 
second  pole  being  placed  to  catch  on  to  the  pile  lapped  by  the  small  end  of  the  6x 
in  order  to  avoid  openings  between  the  poles.  After  the  first  of  these  wattled  cLii> 
was  completed  a  head  of  water  quite  noticeable  had  been  created,  and  scour  uc  r: 
the  poles  was  feared;  to  avoid  this,  bundles  of  brush  were  forced  to  the  bottoir  i 
the  upsteam  side,  where  they  were  held  in  place  by  the  force  of  the  current  psA-i  .' 
between  the  poles,  and  by  the  projecting  ends  of  the  poles.  Four  of  these  tr*^- 
verse  dams  were  built  at  Buzzard  Bar,  aggregating  644  feet  in  length. 

Gumfield  ShoaU. — The  Type  of  transverse  dams  at  Gnmfield  Shoals  (sheet  5 
2)  is  similar  to  those  at  Buzzard  Bar,  except  that  instead  of  stone  to  hold  the  br-*. 
in  place  in  the  upstream  dam,  strong  poles  were  spiked  to  diagonally  opposite  pi'> 
the  brush  beinpr  first  somewhat  compressed.    Two  of  these  transverse  dams  vr^ 
built,  aggregating  380  feet  in  length. 

Bushy  ShoaU. — ^The  contraction  work  at  this  shoal  (sheet  Ko.  3)  consists  of  a  xt>\^ 
verse  dam  168  feet  in  length ;  and,  connecting  with  this,  a  longitudinal  dam  46l^  *.- 
in  length,  the  same  type  oeing  used. 

The  bars  on  this  river  are  due  to  local  causes,  mainly  to  excessive  widtlu,  and  r 
generally  composed  of  sand  not  very  compact.    The  commerce  of  the  river  dem  c . 
a  low- water  depth  of  about  3  feet,  or  an  increase  over  the  original  depth  of  14  in< :  - 
and  the  contractions  were  made  with  a  view  to  accomplish  this  and  no  more,  sp* 
obtain  it,  if  possible,  by  the  current  force  of  stages  some  few  feet  above  low  wa** 
and  to  leave  the  current  force  of  low  water  too  feeble  to  produce  scour.    The  o<-  - 
in  view  was  to  prevent  the  lowering  of  the  low- water  level  of  the  pools,  and  c«' ■- 
quent  decrease  of  depth  on  the  next  shoals  above.    A  height  of  dam  of  90  in  ~- 
above  low  water  seemed  to  meet  t^e  requirements. 

A  comparison  of  the  cross  sections  on  the  maps  herewith  submitted  indicates  i. 
the  desired  result  is  being  accomplished. 

An  examination  of  these  dams  made  during  the  latter  part  of  June  showed  :. 
they  have  not  been  injured  by  the  high  water  of  1892-'93,  and  tiiat  a  bar  has  for^ 
immediately  below  and  behind  all  the  dams,  which  will  be  exposed  durini^  the  i 
water  of  the  coming  season. 

When  the  soundings  for  comparison  were  taken,  on  the  24th  and  25th  of  Jane  ~ 
water  was  2  fe^t  above  low  water,  and  from  the  softness  of  the  sand  I  should  * 
that  some  few  inches  more  of  depth  will  be  secured  before  the  water  will  have  ta 
to  low  water.    -  •- 

Experience  has  shown  that  these  types  of  dam  have  answered  the  purpose  and  . 
quickly  and  cheaply  built,  and  they  will  be  used  for  contraction  works  on  the  rem- 
ill  r    itoa.>. 

The  dams  at  the  above  shoals  were  completed  on  November  4,  and  on  the  5th  t 
water  being  low,  snagging  operations  were  again  resumed^  and  the  river  Ihorouic:. 
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worked  over  from  Geneva  to  Caryville.  This  work  wm  completed  on  December  21, 
when  property  wna  stored  and  placed  in  charge  of  a  watchman. 

In  December,  1892,  one  quarter  boat  62  by  12  feet,  and  one  pile-driver  barge,  56 
by  16  feet,  were  purebased  at  Freeport,  Fla.  On  January  24  the  snag  boat  was  sent 
from  Caryville  for  these,  returning  with  them  on  February  2.  During  the  months 
of  Febraary  and  March  the  snag  ooat,  quarter  boat,  and  pile-driving  barge  were 
each  painted  two  coats  of  paint,  and  the  machinery  was  thoroughly  overhauled;  the 
buisting  engine,  which  hau  been  housed  at  Fort  McRee  since  the  suspension  of  work 
OD  the  groins,  was  shipped  to  Caryville  and  placed  upon  the  pile-driving  barge. 
All  painting  and  repairs  were  completed  on  March  18,  and  all  the  plant  placed  in 
charge  of  the  master  of  the  boat  as  watchman. 

On  June  'i6,  1893,  the  water  having  fallen  to  a  working  stage,  work  was  again  re- 
Biiiiied.  The  snag  boat  started  out  to  remove  such  obstructions  as  had  been  washed 
into  the  channel  by  the  hi^h  water  of  1892-^93,  and  a  party  began  driving  piles  at 
the  cut-off  to  prevent  injurious  caving  of  the  bank  at  that  point.  The  cut-off  is 
three  miles  above  Caryville.  It  is  proposed  to  put  both  parties  on  contraction  work 
so  Hoou  as  the  dangerous  snags  are  removed. 

The  working  season  of  1892  was  most  unfavorable  for  operations,  at  first  owing  to 
pntlonge4l  high  water  and  later  to  malarial  sickness  among  the  crew.  Owing  to  high 
wat4*r,  the  piles  in  Dam  A,  Buzzard  Bar,  had  to  be  all  reuriven,  many  of  them  three 
times,  while  during  September  it  was  impossible  to  keep  a  full  crew,  owing  to  sick- 
ueA«. 

Work  performed  was  as  follows : 

^nags  removed  from  the  channel 993 

Overhanging  trees  removed  from  the  banks 231 

Stumps  removed  level  with  bank 25 

:*ilee  driven 552 

itone  placed  on  dams cubic  yards..  10 

^ogson  bank  cut  up 25 

.eiigth  of  dams  completed feet..  1,654 

Nmt  per  running  foot  of  dam $1.46 

;oet  of  ohannel  work $1,649.75 

The  work  accomplished  during  the  year  has  enabled  the  boats  on  this  river  to  run 
y  day  and  night  with  the  water  at  low  water,  and  this,  too,  with  large  loads  of 
r«*ight — a  condition  never  before  known.  A  recent  examination  of  tiie  river  also 
bows  that  the  work  of  maintenance  has  been  greatly  reduced  and  that  more  at- 
iiition  can  be  now  given  to  contraction  work  and  to  bank  protection. 

At  the  sospenston  of  operations  for  the  season  of  1894  the  snag  boat  should  be 
ucked  aad  atraut  $1,500  expended  in  repairs. 

KECOMMENDATIONS  AND  ESTO£ATSS. 

TVith  liberal  appropriations  for  a  few  years  the  section  of  river  be- 
jveeu  Garyyille  and  Pate  Landing,  ui>on  which  the  neighboring 
>untry  is  dependent  for  transportation  facilities,  can  be  placed  in 
rx>d  navigable  condition  at  all  stages  of  water,  and  thereafter  the 
>at  of  maintenance  will  not  §xceed  $6,000  x>er  year. 

Considerations  of  economy  as  well  as  the  commercial  importance  of 
le  river  make  it  desirable  that  the  projected  improvements  shonld  be 
^mpleted  as  soon  as  practicable. 

Money  statement. 

]>'  1,  1892,  balance  unexpended $5,321.72 

uoon t  appropriated  by  act  approved  July  13, 18d2 12, 500. 00 

17, 821. 72 
ue  30,  1893,  amount  expended  daring  fiscal  year 7,582.66 

I^-  1,  1893,  balance  unexpended 10,239.06 

ly  1,  1893,  outstanding  Uabilitiet 573.75 

ly  1,  1883,  balance  ayailable 9,665.31 

^  nionnt  that  can  be  profitably  expended  in  fiscal  vear  ending  June  30, 1895  30, 000. 00 
II  bmitt^d  in  complianoe  with  requirements  of  sections  2  of  river  and 
Liaxbor  acts  of  18i66  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 
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COMMSRCIAI.  STATISTICS. 


Captains  J.  D.  Jenkins  and  A.  F.  Tatom,  of  Geneva,  Ala.,  report  the  foDovii| 
oommerclal  statistics  for  the  year  ending  June  30, 1893 : 


Stern- wheel  steamboat 

Begifltered 
tonnage. 

Draft  of  -water. 

Boand  tripe 

between 

Gen««vft  and 

Car^-TtlleL 

Light. 

Loaded. 

IW.^ 

Joe  DjiiTiB. ................................ 

91.06 
39.37 

Inehet. 
14 
14 

Inches. 
32 
32 

228 

109 

:s 

Marv  Alice ........................... 

»  m 

Freight  carried. 


Articles. 


Qaaatity. 


Ck>tton 

Cottonseed 

Fertilizers 

Provisions 

Grain.... 

Turpentine 

Hisoellaneous  freight. 
Hides 


bales.. 

sacks.. 

do... 

.packages.. 

sacks.. 

...barrels.. 


8,001 

2S 

28, 4a 

25.429 

98,912 


« 

IS 


Total  weight. 


nut 


Estimated  value  of  above  in  ronnd  numbers. 
Sstimsted  vidue  of  lumber  trade  on  river.... 


P7. 

mPEOVEMENT  OF  HARBOR  AT  PENSACOLA,  FLA. 


PLAN  OP  IMPROVEMENT. 

The  present  plan  of  improvement  was  adopted  in  accordance'with  the 
recommendations  contained  in  the  report  of  the  Board  of  Eninneersfo: 
fortifications  and  for  river  and  harbor  improvements,  dated  Febnury 
12, 1881,  and  printed  in  the  Annual  Beport  of  the  Chief  of  Engineers 
for  1881,  p.  1177. 

The  project  provided  for  dredging  a  channel  300  feet  wide  and  24  f<y: 
deep  at  mean  low  water  across  the  inner  bar,  for  the  tiOmporary  reli^ 
of  navigatioii,  and  for  protecting  the  shore  line  near  Fort  McBee  fri>z: 
further  abrasion  by  the  construction  of  jetties  and  works  of  shore  pn^ 
tection,  with  the  view  to  preventing  further  injurious  changes  in  ti«» 
tidal  cun-ents,  and  also  of  retaining  the  x>ositionfor  defensive  purpose? 

At  that  time  the  least  mean  low- water  depth  on  the  inner  bar  wi 
19^  feet.  Between  1881  and  1886  the  inner-bar  channel  was  drcdp- 
at  various  times,  and  in  the  latter  year  it  was  reported  that  a  chaii& 
120  feet  wide  and  24  feet  deep  had  been  obtained. 

The  further  injurious  abrasion  of  the  shoreline  near  FortMcBeewi 
stopped  by  the  construction  of  two  groins  of  stone  and  concrete  near 
at  right  angles  to  the  shore  line.  Gl^e  groins  were  completed  in  Api; 
1890. 

In  the  spring  of  1890  another  survey  of  the  entrance  to  the  harb* 
was  made,  which  showed  that  the  channel  across  the  inner  bar  lui 
shoaled  since  1886  from  the  reported  depth  of  24  feet  to  a  least  dei^a 
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of  19.6  feet.  On  January  17, 1891,  the  report  of  this  survey  was  re- 
ferred to  a  Board  of  Engineers  appointed  to  assemble  at  Pensacola, 
Fla.,  to  consider  and  rex>ort  upon  improvements  of  the  harbor.  The 
report  of  this  Board  is  dated  July  16, 1891,  and  is  printed  in  the  An- 
nual Report  of  the  Chief  of  Engineers  for  1891,  p.  1723. 

The  plan  of  improvement  recommended  by  the  Board,  with  the  rea- 
sons therelbr,  is  sufficiently  indicated  in  the  foUowing  extracts  from 
their  report: 

6.  Charaeter  of  bar  and  ekange8»—The  depth  of  wBter  on  the  outer  bar  since  the 
time  of  authentic  giiryeys  has  remained  constant  at  about  22  feet.  Previoiis  to  the 
dredgins  done  in  accordance  with  the  project  of  1881  there  was  a  depth  of  19.5  feet 
across  the  inner  bar.  This  was  increased  in  1886  to  24  feet,  with  a  width  of  120  feet. 
The  growth  of  the  middle  ground  has  caused  shoaling  to  take  place  in  that  chan- 
nel until  there  remains  at  present  a  low-water  depth  of  19.6  feet,  which  is  practi- 
cally that  which  existed  prior  to  improvement.  The  depth  of  water  on  the  three 
principal  shoals  has  not  cnanged. 

7.  Commerce, — ^The  commerce  of  Pensacola  for  the  calendar  year  1890  amounted  to 
about  $5,000,000,  the  principal  exports  consisting  of  cotton,  naval  stores,  timber,  and 
loiuber,  and  the  imports  of  fruit  and  fertilizers. 

Over  300,000,000  feet  of  timber  and  lumber  were  shipped  during  the  year. 

Fensacola's  foreign  sailing  tonnage  exceeds  that  of  all  the  other  Gulf  ports  com- 
bined, including  New  Orleans. 

Col.  W.  D.  Cnipley,  vice-president  of  the  Pennsacola  and  Atlantic  Railway  Com- 
pany, in  reports  appended  nereto,  states  that  a  movement  is  now  fairly  started 
through  which  Pensacola  will  export,  in  addition  to  the  cotton,  naval  stores,  and 
timber  mentioned,  coal  and  iron  from  the  mines  of  Alabama,  railroad,  bridge,  car, 
house,  and  ship  building  material,  etc.  He  further  states  that  Pensacola  is  beginning 
to  send  cotton  goods,  maohinerv,  and  Western  produce  of  every  kind  to  the  Americas 
south  of  us,  wmch  snipments,  ne  adds,  will  be  largely  increased  under  the  policy  of 
reciprocity. 

After  the  deepening  of  the  inner  bar  in  1881-'86  the  commerce  of  the  port  was 
largely  augmented  and  the  class  of  vessels  entering  the  harbor  much  improved. 
Bhoaling  has  since  taken  place,  and  during  the  past  year  vessels  have  been  detained 
after  loading  from  one  to  five  weeks  before  being  able  to  go  to  sea.  A  number  of 
vessels  went  aground  on  the  inner  bar,  while  a  large  number  were  obliged  to  put  to 
sea  with  incomplete  cargoes.  Owing  to  the  increased  commerce  of  the  port,  the 
neoessity  for  deep  water  is  greater  than  before  the  first  improvement  was  made.  It 
is  estimated  that  a  reduction  of  from  8  to  20  per  cent  in  freight  rates  would  foUow 
an  increase  of  the  navigable  depth  to  26  feet. 

It  wiU  be  seen  that  Pensacola  has  better  natural  conditions  for  deep  water  than 
any  other  Gulf  port.  Existing  railroads  are  extending  their  lines,  and  new  roads, 
projected  or  in  process  of  construction,  will  afford  ample  facilities  for  communication 
with  the  interior.  The  importance  of  Pensacola  from  a  military  and  naval  stand- 
point has  long  since  been  recognized,  and  considerations  of  defense,  as  well  as  those 
governed  by  commercial  necessities,  demand  the  improvement  of  the  entrance  to  its 
harbor. 

S,  Plan  of  improvement, — ^The  method  of  obtaining  deep  water  across  the  bar  at 
the  entrance  to  Pensacola  Harbor  by  dredging  was  tried  between  1881  and  1886, 
there  having  been  obtained  in  the  latter  year  a  channel  120  feet  in  width  and  24  feet 
in  depth. 

Although  only  five  years  have  elapsed  since  then,  the  growth  of  the  Middle  Ground 
and  (/aucus  shoals  hss  been  so  rapid  that  the  depth  of  water  in  the  bar  channel  has 
already  been  reduced  to  tbat  prevailing  prior  to  the  original  improvement. 

To  obtain  over  the  inner  and  outer  bars,  by  dredging,  a  channel  24  feet  deep  and 
300  feet  wide  will  cost,  in  round  numbers,  $190,000,  and  wiU  require  an  annual  ex- 
penditure of  $30,000  thereafter  for  it«  maintenance. 

A  more  permanent  channel  would  doubtless  be  one  in  the  direction  of  the  ebb  flow 
across  the  outer  end  of  Caucus  Shoal,  but  to  obtain  this  by  dredging  would  cost,  in 
round  numbers,  $357,000,  and  its  self-maintenance  without  jetties  to  insure  tidal 
sconr  and  to  protect  the  channel  from  the  inflow  of  sand  is  doubtful. 

There  remains,  then,  the  method  of  improvement  by  jetties,  aided,  if  necessary,  by 
dredging. 

The  further  eastward  advance  of  Caucus  Shoal  and  southward  advance  of  the  Mid- 
dle Ground  Shoal  should  be  arrested,  and  the  ebb  and  flood  flow  should  be  united 
and  trained  across  the  bar  in  a  favorable  direction. 

The  location  of  the  western  jetty  is  fixed  by  the  shore  line,  the  present  channel, 
and  the  direction  of  tidal  flow  across  the  bar.  It  now  becomes  necessary  to  so 
locate  the  eastern  jetty  as  not  only  to  arrest  the  westward  travel  of  sand  along  the 
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beach  of  Santa  Bosa  Island,  bnt  to  obtain  in  the  jetty  channel  the  greatest  tiiJ 
soonr  practicable  without  iignry  to  the  jetties  themselyes  or  to  the  present  fsTon:.^ 
tidal  status  of  the  bay. 

9,  Description  of  jetties  and  order  of  oonstruetion. — It  is  proposed  to  build  the  sb:<> 
aim  of  the  western  jetty  np  to  high  water;  from  the  shoulder  point  5,000  feet  fn>. 
the  shore  end  of  the  jetty  the  crest  shoiqjd  be  brought  up  to  the  mean  height  ot  Lt 
beginning  of  ebb  outflow ;  for  the  next  4,300  feet  the  orest  should  be  brought  ai<  t<i 
mean  low  water,  from  which  point  it  will  sink  to  the  foundation  coutm*. 

The  shore  arm  of  the  eastern  jetty  should  be  built  up  to  high  water;  the  crt^t  ^! 
the  jetty  will  then  sink  within  a  distance  of  1,200  feet  to  the  level  of  the  foun<'»- 
tion  course.  ^ 

It  is  proposed  to  construct  the  jetties  with  a  foundation  course  of  brush  msttre>^ 
100  feet  in  width,  and  a  superstracture  of  rubble  etone  capped  with  concrete. 

The  estimated  cost  of  the  improvement,  which*  in  round  numbers,  is  $l,83i\<«i' 
supposes  that  money  is  regularly  and  adequately  supplied.  '  Without  this  the  c<J^: 
of  tne  work  will  be  largely  increased  and  its  success  rendered  doubtfpL 

Under  date  of  Augast  3, 1891,  the  report  of  the  board  was  refent^ 
to  the  Division  Engineer,  Southwest  Division,  for  remark.  His  k 
dorsemeut  was  as  foUows: 

Bespectfhlly  returned  to  the  Chief  of  Engineers. 

The  estimated  cost  of  obtaining  24  feet  of  water  by  dredging  is  $190,000,  antl  u 
annual  maintenance  is» estimated  at  $30,000. 

The  estimated  cost  of  the  proposed  low  jetties  is  $1,800,000,  while  the  final  €<< 
will  probably  be  considerably  greater.  At  8  per  cent  the  annual  intere>:  c 
$1,800,000  would  be  $54,900,  much  exceeding  the  estimated  cost  of  maintenanct-  <>: « 
dredged  channel. 

In  view  of  these  figures,  and  of  the  success  thus  far  obtained  in  the  mainteni^  < 
of  the  Sandy  Hook  Channel,  I  think  that  the  improvement  should  be  contiiiQ<M 
dredging,  until  it  is  found  that  $50,000  a  year  will  not  maintain  a  channel  afti:  : 
is  once  completed. 

On  November  12,  1891,  the  board  submitted  a  supplementary  r^ 
port,  iu  which  it  is  stated: 

Inasmuch  as  the  plan  of  improvement  recommended  by  the. board  oon tempi ste«£ 
expenditure  of  $1,830,000,  the  annual  interest  on  which  at  3  per  oent  (^i.iKX)'.  ri- 
ceeds  the  estimated  annual  cost  of  maintenance  of  the  dredged  channel,  the  bc-t^ 
desires  to  set  forth  more  fully  the  reasons  which  compeUed  the  rejection  of  the  r.x. 
of  improvement  by  dredging  alone,  and  the  substitution  of  the  plan  of  impzoTeiar^i 
by  jetties. 

That  a  dredged  channel  across  the  inner  and  outer  bars  at  Penaacola  wiU  not  V 
self-maintaining  has  been  demonstrated  by  experience.  So  few  surveys  of  the  bi: 
have,  however,  been  made  that  it  is  not  possible  to  determine  the  rate  at  which  tif 
shoaling  has  taken  place,  and,  therefore,  for  the  purposes  of  estimating  the  co6t  • ' 
maintaining  a  dredged  channel  the  rate  of  shoaling  as  shown  by  a  comparisoD  <^: 
the  surveys  of  1886  and  1890  was  assumed.  It  is  probable,  however,  that  Uie  voln- 
of  sand  moving  in  the  ship  channel  during  that  period  was  many  times  that  dfi'-: 
mined  by  the  method  outlined.  On  the  South  Atlantic  Coast,  at  Cumberlti 
Sound,  where  the  bar  is  composed  of  material  somewhat  similar  to  that  at  Pensa<  ex 
storms  of  a  few  days'  duration  have  caused  a  shoalinsr  of  3  feet  and  more  in  the  »l.: 
channel,  while  at  other  times  storms  of  equally  short  duration  have  produced  v 
grefkt  a  scour.  It  is  possible  that  as  great  and  sudden  changes  have  taken  plaer  j: 
Pensacola. 

On  ocean  bars  composed  of  coarse  sand  or  gravel,  dredging  alone  baa,  in  somi*  b- 
stances,  proven  successful,  but  on  the  bar  at  Pensacola,  composed  of  very  fine  ia:. 
easily  placed  and  held  in  suspension,  no  such  satisfactory  results  can  be  exp<?<'^' 
An  unjettied  channel  is,  moreover,  liable  to  be  blockaded  in  a  few  days,  or  perL »  • 
in  a  few  hours  by  a  heavy  storm,  while  rough  weather  might  prevent  dredges  tr*  • 
affording  relief.    If  the  port  of  Pensacola  is  to  offer  adequate  facilities  to  its  si'- 
ping,  it  is  imperative  that  the  depth  of  water  on  the  bar  shall  not  be  liable  to  «i 
den  fluctuations,  and  the  great  advantages  which  would  accrue  to  the  shlppioc  ■ 
having  a  permanent  and  straight  channel  of  probably  a  greater  depth  than  24  !<-' 
instead  of  the  present  crookea  channel,  with  a  probable  depth  during  a  consider^  .• 
part  of  the  year  of  much  less  than  24  feet,  make  it  necessary  that  the  plaji  oi  £. 
provement  by  jetties  should  be  adopted  and  the  board  can  not,  therefore,  recomm* 
a  plan  of  improvement  which  has  already  proved  a  failure,  which  can,  at  best.  ir:-( 
only  temporary  relief,  and  which  may  permit  the  blockade  of  the  harbor  dnrin^  tl' 
busiest  season  of  the  year,  and  thus  greatly  and  unnecessarily  retard  the  devclt  • 
ment  of  the  port  and  seriously  injure  its  commerce. 
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A  carefhl  examination  of  the  inner  bar,  made  in  November,  1892, 
showed  that  there  had  been  not  only  a  slight  decrease  in  the  least 
mean  low  water  depth,  viz,  from  19.6  feet  to  19.2  feet,  but  that  tiiere 
had  also  been  a  continued  growth  of  the  Middle  Oronnd  to  the  south- 
ward, and  a  consequent  narrowing  of  the  channel.  In  1881  the  dis- 
tance between  the  18foot  curves  on  the  Middle  Oround  and  Caucus 
Shoal,  t.  e.^  the  width  of  the  18-foot  channel  across  the  inner  bar  was 
2,740  feet.  In  November,  1892,  this  distance  had  been  reduced  to  840 
feet,  and  the  18-foot  curve  on  the  Middle  Ground  had  moved  1,440  feet 
ti>  the  south.  In  1887  the  least  depth  on  the  inner  bar  on  the  range  of 
the  two  beacon  lights  was  about  22  feet.  In  November,  1892,  the  least 
depth  on  that  range  was  17.7  feet,  and  the  best  channel  across  the 
inner  bar,  with  a  least  depth  of  19.2  feet,  was  between  the  first  and 
third  ranges  south  of  the  beacon  range,  i.  e.,  between  75  and  225  feet 
south  of  the  lighted  channel.  These  facts  appear  to  indicate  that  the 
24-foot  channel  (of  which  the  north  edge  is  on  the  beacon  range),  now 
being  dredged  across  the  inner  bar  under  the  appropriation  of  July 
13, 1892,  will  soon  be  filled  up  again  by  the  continued  growth  of  the 
Middle  Ground^  to  the  south. 

APPROPRIATIONS. 


Jonel8,  1878 $20,000 

March  3, 1879 .'. 10,000 

June  14, 1880 40,000 

March  3,1881 20,000 

Augn8t2,  1882 50,000 

Julys,  1884 55,000 


ADgnst  5,1886 $20,000 

Augnstll,  1888 35,000 

September  19, 1890 25,000 

July  13, 1892 75,000 

Total 350,000 


OPERATIONS  TO  JUNE  30, 1892. 

Work  has  been  carried  on,  when  ftinds  have  been  available,  since 
1S79.  In  1879-'80  the  wrecks  obstructing  the  channel  were  removed. 
In  April,  1890,  two  stone  and  concrete  groins,  for  preventing  further 
abrasion  of  the  shore  line  at  Fort  McBee,  were  completed,  and  have 
so  far  accomplished  the-  purpose  for  which  they  were  built.  Dredg- 
ing was  done  at  various  times  between  1881  and  1886,  at  which  time 
a  channel  120  feet  wide  and  24  feet  deep  across  the  inner  bar  was  re- 
|)orted.  In  June,  1891,  the  suction  dredge  Bayley^  belonging  to  the 
Mississippi  River  Jetty  Company  was  hired  for  a  short  time  to  remove 
certain  lumps  which  had  appeared  in  the  channel  across  the  inner  bar, 
and  were  causing  serious  delays  in  the  departure  of  loaded  vesseL 

WOBK  DONE  DUBma  THE  PAST  FISOAL  YEAS. 

Assistant  Engineer  J.  E.  Turtle,  who  has  been  in  local  charge  of  the 
work  since  1887,  reports  as  follows: 

Work  done  during  the  fiscal  year  ending  June  30, 1893,  consisted  chiefly  in  the 
rare  of  propertv,  and  a  few  necessary  surveys.  The  contract  for  dredging  with  R. 
Moore,  of  Mobile,  Ala.,  required  work  to  begin  on  January  1,  1893,  but  on  account 
of  the  loss  of  his  dredge  while  in  transit,  this  time  was  extended  to  May  11.  Owing 
to  several  delays  it  was  not  until  May  24  that  the  trial  of  this  new  dredge  was  made, 
and  even  then  the  dredge  was  incomplete  in  many  respects.  The  trial  proved,  how- 
ever, that  this  dredge,  built  chiefly  for  this  work,  waa  thoroughly  capable,  and  that 
^ood  results  could  be  looked  for.  After  this  trial  the  dredge  went  to  Pensacola  to 
(complete  necessary  parts,  and  did  not  report  again  for  duty  until  June  7.  It  waa 
not  even  then  well  prepared  to  carry  on  the  work,  and  about  a  week  has  since  been 
consumed  in  building  quarters,  etc.  The  dredge  is  now  practically  completed ^and 
works  day  and  night.  The  dredge  is  supplied  with  three  suction  pumps,  of  10  inches 
liameter,  and  performs  the  work  in  a  very  satisfiictory  manner.  Her  capacity  per 
(ninate,  as  stated  below,  for  the  actual  time  of  pumping  was  3.37  cubic  yards. 
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The  dred^'njj  is  confined  to  the  inner  bar,  and  between  the  24- foot  cnrv€*.  Til 
north  side  of  the  channel  correspondB  with  the  MoRee  beacon  range,  or  with  *h| 
center  of  the  channel  previously  dredged.  The  width  of  the  channel  as  now  markil 
out  is  225  feet,  while  the  leu^h  of  the  cut  is  1,400  feet.  How  much  wider  t4 
channel  can  be  made  with  the  funds  available,  depends  upon  the  amount  of  matcrif- 
loet  in  the  overflow;  this  amount  is  unusually  large  owing  to  the  construction  of  ;|| 
vats.  J 

The  weather,  thus  far,  has  been  favorable  for  the  prosecution  of  the  work,  and  /nM 
the  present  indications  it  is  thought  that  this  contract  will  be  completed  n&t  bar 
than  September  15. 

Work  performed :  Number  of  cubic  yards  of  material  dredged,  27,^2.37. 

Details  of  dredging:  Actual  time  of  pumping,  94  hours  48  minutes;  nte  -^ 
minute  in  cubic  yards,  3.37;  time  lost  in  turning  and  dumping,  43  hoois  3  minute^ 
time  lost  for  other  causes,  206  hours  1  minute. 

Much  of  the  time  reported  as  lost  by  other  causes  was  consumed  in  actuaUy  t«x» 
pleting  the  dredge  after  work  had  commenced.  ^ 

For  night  work  the  area  to  be  dredged  is  outlined  with  suitable  lights,  andtbt' 
experience  obtained  thus  far  indicates  that  work  at  night  can  be  oarried  on  as  V'iv 
as  during  the  day. 

No  actual  survey  for  comparison  has  been  made  since  this  dredging  was  ber-i, 
the  amount  of  work  accomplished  being  considered  too  small  for  this  pnipofr. '  ;f .' 
from  the  reports  of  the  pilots  the  results  are  very  satisfactory.     In  nrder  tlut  t.« 
earliest  relief  could  be  derived  from  the  work  the  dredging  haa  been  cairisd  uc.  • 
far  as  was  practicable,  in  a  narrow  channel. 

The  menace  to  the  channel  over  the  Inner  Bar  continues  to  be  the  advance  of  {V 
Middle  Ground  to  the  south.  When  the  present  plan  of  improvement  was  adopti^l 
in  1881,  the  distance  between  the  18-foot  curve  of  Caucus  Shoal  on  the  h8rb<*r»<f 
and  the  18-foot  curve  of  the  Middle  Ground  on  the  seaward  side  Was  2,740  foet.  r.« 
distance  between  these  curves  in  November,  1892,  was  840  feet.  The  advance  t>f '  * 
Middle  Ground  since  1856  has  been  3,385  feet.  This  advance  and  shoaling  ii  nf»*T  , 
at  right  angles  to  the  direction  of  the  channel,  the  shoaling,  of  course,  comep'-t^- 
ing  to  the  direction  of  the  current;  therefore  tlus  growth  of  the  MUddleGroiu]^>^^ 
not  cause  any  corresponding  contraction  in  the  harbor  entrance^  and  conseoa^'  ^ 
there  is  no  lowering  of  the  crest  of  Caucus  Shoals,  or  shifting  of  the  channsl  ^  '" 
south,  due  to  this.    This  shoaling  is  represented  on  the  tracing  submitted  herev  - 

The  deep  water  ori^nally  over  the  Inner  Bar  was,  without  doubt,  a  remoA:'*  t 
the  deep  wati^r  existing  immediately  in  &ont  of  the  harbor  entrance  befoR  ^^* 
origin  of  the  Middle  Ground. 

The  area  of  the  cross-section  between  the  18-foot  curves  above  mentioned  and  c 
a  line  corresponding  with  the  direction  of  the  shoaling  was,  in  1856,  20f%6t^t'^'^ 
feet.    The  tendency  is  evidently  for  the  18-foot  curves  to  unite,  and  were  tl'  • 
allowed  to,  it  is  extremely  doubtful  that  there  would  be  any  increase  of  depth  oo  *^* 
Caucus  Shoals,  due  to  it.    The  present  area  of  the  channel  cross-section  bet«^ 
and  below  the  18-foot  curves  on  the  same  line  as  above  is  415  square  fe«t.   A«t-'' 
Caucus  Shoals  have  not  been  lowered  by  the- growth  of  the  Middle  Ground  fiUmc 
on  the  line  of  its  growth  an  area  of  19,980  square  feet,  it  can  not  be  hoped  that ' 
filling  of  415  square  feet  additional  on  the  same  line  will  bring  about  anyrrt^ '* 
toward  deepening  the  Caucus  Shoals. 

From  the  tracing  it  will  be  seen  that  the  dredging  is  now  being  done  din^' 
across  the  Middle  Grotind,  the  north  side  of  the  channel  cutting  its  18-foot  cu' 
When  the  present  project  was  adopted  it  can  be  seen  from  the  line  marke<l  18M  > 
considerable  relief  was  to  be  expected  from  dredging;  but  a  comparison  ot  t 
curves  of  1881  and  lh92  indicates  that  the  shoaling  of  the  dredged  channel  is  Ui' 
to  begin  at  once  and  be  very  rapid. 

There  is  a  demand  here  for  ships  drawing  24  feet.    Many  of  this  draft  lefo^ ' 
come,  owing  to  insufficient  water.    Many  or  this  draft  enter,  but  clear  with  part- 
loads.    This  condition  of  things  is  undoubtedly  an  injury  to  the  port,  and  the  p- 
of  improvement,  whatever  lines  it  be  conducted  upon,  should  contemplates  df! 
of  not  less  than  25  feet.    A  vessel  can  not  carry  all  the  water  there  is  m  a  chicr- 
and  this,  too,  in  an  exposed  locality.    Since  the  condition  of  the  entrance 
changed  so  materially  it  is  extremely  doubtful  if  the  requirements  of  this  hir 
can  be  profitably  attained  under  the  present  approved  plan,  which  waa  recommet< 
by  the  Board  of  Engineers  in  1881  for  the  earpreMed  purpose  of  affording  Umpanr} : 
Uef  only. 

BEOOMMENDATIONS  AND  ESTIMATES. 

For  the  reasons  given  above  the  estimate  of  $500,000  for  beginni^ 
the  permanent  improvement  of  the  harbor  by  dredging  a  straightclin 
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nel  across  Gancas  Shoal  and  preserving  the  same  by  jetties,  which  was 
submitted  in  the  Annual  Report  of  the  Chief  of  Engineers  for  1891,  is 
renewed.  • 

Money  statement. 

July  1, 1892,  balance  nnexpended $14,189.44 

Amount  appropriated  by  act  approved  July  13,  1892 : 75, 000. 00 

•  

89, 189. 44 
June  90,  1893,  amount  expended  during  fiscal  year 5,895.59 

July  1,  1893,  balance  unexpended 83,293.85 

July  1,  1893,  outstanding  liabilities $515. 54 

July  1, 1893,  amount  covered  by  uncompleted  contracts 74, 811. 81 

75,327.35 

July  1, 1893, balance  available* 7,966.50 


'Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1895 500,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 


Ah$traet  of  bids  received  and  opened  on  September  tO,  189^,  by  Capt,  Philip  M.  Price, 
Corpe  of  Engineere,  for  dredging  in  harbor  at  Pensacola,  Fla, 


No. 

Name  and  addroAa  of  bidder. 

Time  of  com- 
meucemoDt. 

Time  of  com- 
pletion. 

Price 

per  cubic 

yard. 

1 

Ritt4inboiiiitt Moor^  Mobil0>.  Ala-. ^. ,.,.^^,. ,.,,.. 

Jan.  l«188a 

Jan.  1,1894 

10.83 

COMMERCIAL   STATISTICS. 


The  following  statement  of  the  business  of  the  port  of  Pensacola,  for  the  fiscal 
year  ending  June  30, 1893,  has  been  furnished  by  the  collector  of  customs : 

Lumber  exported feet  b.m.. 336, 995,000 


Value  of  exports  to  foreign  ports « $3,805,967 

Value  of  exports  to  coastwise  ports 468, 705 

Total  exports 4,274,672 

Value  of  imports  from  foreign  ports 6,517,581 

Total  exports  and  imports 10,792,253 

Duties  on  imports  and  miscellaneous  coUections 27,938 

VeeseU  entering  and  clearing. 

Vessels  entering  from  foreign  ports 460 

Vessels  entering  from  coastwise  ports 89 

Total  entering : 549 


Vessels  clearing  for  foreign  ports 479 

Vessels  clearing  for  coastwise  ports 86 

Total  clearing 566 

Vessels  employed  in  traffic  of  port 168 
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P  8. 

IMPROVEMENT  OF  ESCAMBIA  AND  CONECUH  RIVERS,  FLORIDA  AND 

ALABAMA. 

PLAN  OF  IMPROVEMENT. 

The  Escambia  and  Goneculi  rivers  are  actually  one  river,  that  por- 
tion of  the  river  from  its  headwaters  in  southeastern  Alabama  to  the 
Florida  and  Alabama  State  line  being  called  the  Conecuh  Biver  and 
the  portion  in  Florida,  61  miles  long,  being  called  the  Escambia  Eiver. 
It  empties  into  Escambia  Bay,  an  indentation  from  Pensacola  Bay. 
Fully  60  per  cent  of  the  immense  quantity  of  timber  shipped  from 
Pensacola  Harbor  is  cut  on  lands  tributary  to  the  Escambia  Eiver,  and 
is  floated  down  in  rafts  to  Pensacola  Harbor. 

The  present  plan  of  improvement  was  adopted  in  accordance  with 
the  recommendations  contained  in  the  reports  of  the  examinations  and 
siirveys  of  the  rivers,  printed  in  the  Annual  Eeport  of  the  Chief  of 
Engineers  for  1879,  pp.  843.  852. 

The  project  provides  lor  the  improvement  of  the  river  firom  its 
mouth  to  Indian  Creek,  in  Alabama,  an  estimated  distance  of  293 
miles,  by  the  removal  oi  logs  and  snags  from  the  channel  and  over- 
hanging trees  from  the  banks,  by  excavating  rock  shoals,  by  deepen- 
ing sand  bars  by  works  of  contraction  and  shore  protection,  and  by 
dredging  a  channel  through  the  bar  at  the  mouth  of  the  river. 

The  object  of  the  improvement  is  to  facilitate  the  movement  of  saw 
logs  and  timber  rafts  down  the  river,  and  to  afford  at  the  same  time  a 
suitable  channel  for  steamboat  navigation.  The  value  of  the  lumber 
annually  transported  on  the  river  is  estimated  at  over  $1,800,000. 

In  order  that  the  rafting  business  may  be  carried  on  safely  and 
profitably,  it  is  necessary  that  the  river  should  be  kept  fairly  free  from 
logs  and  snags.  This  requires  the  maintenance  of  an  efficient  snag 
boat,  at  an  estimated  cost  of  $6,000  per  annum. 

In  the  fall  of  1889  a  channel  60  feet  wide  and  6  feet  deep  was 
dredged  through  the  bar  at  the  mouth  of  the  river  by  means  of  a  cen- 
trifugal sand  pump  mounted  on  the  snag  boat.  This  channel  has  siace 
shoaled  to  4  feet,  and  it  is  very  desirable  that  a  sufficient  amount 
should  be  appropriated  to  enable  a  cut  100  feet  wide  and  8^  feet  deep 
to  be  made. 

The  harbor  tugs  can  not  now  cross  the  bar  and  enter  the  river  to 
reach  the  rafts  and  tow  them  to  Pensacola.  The  rafts  are  floated  down 
over  the  bar  and  fastened  to  timber  stands  in  the  bay,  where  they  are 
exposed  to  sudden  storms.  A  large  annual  a  ''s  of  lumber  and  money 
is  thus  occasioned.  vr 

APPROPRIA  TIOKg. 


For  Escambia  River:  '  '^or  Escambia  and  Conecuh  rivers: 

March2,1833 $5,0G0{         July5,1884 $12,000 


July  2,  1836 5,500  I 

June  14,  1880 8,000 

MarchS,  1881 5,000 

July  5,  1884 3,000 

August  2, 1882 12,000 


August5,1886 12,000 

August  11, 1888 10,000 

September  19,  1890 7,500 

July  13,  189? 8,000 


Total.. t 88,000 

OPERATIONS  TO  JUNE  30,  1892. 

The  appropriations  had  been  expended  in  providing,  maintainini^y 
and  renewing  the  necessary  working  plant,  and  in  removing  the  ol>- 
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bance  of  105  miles.  Below  Bome  the  Coosa  is  navigable  during  the 
Mitire  year  a  distance  of  188  miles,  to  Lock  No.  4,  3  miles  above  the 
Qeorgia  Pacific  Railroad  Bridge.  Between  Lock  Ko.  4  and  Wetampka, 
1  distance  of  116  miles,  the  navigation  of  the  Coosa  is  obstructed  by  a 
•series  of  rocky  reefs  and  shoals,  separated  by  stretches  of  good  navi- 
^ble  water,  varying  in  length  from  one-half  to  8  miles.  The  total  fall 
in  the  low- water  surface  of  this  section  of  the  river  is  323  feet.  The 
low- water  discharge  at  Wetumpka  is  5,8o0  cubic  feet,  the  same  as  that 
rei>orted  for  the  Mississippi  Biver  at  St.  Paul.  Below  Wetumpka  the 
Doosa,  Alabama,  and  Mobile  rivers  afford  good  navigation  during  the 
?ntire  year  to  tidewater  at  Mobile  Bay. 

The  present  plan  of  improvement  was  adopted  in  accordance  with 
the  recommendations  contained  in  the  reports  of  the  various  examina- 
tions and  surveys,  which  are  printed  in  the  annual  reports  of  the  Chief 
>f  Engineers  for  1871, 1872, 1875, 1878, 1881,  and  1890. 

The  project  provides  for  the  removal  of  the  lesser  rock  shoals  and 
<and  and  gravel  bars  by  excavation  and  by  works  of  contraction,  and 
for  the  construction  of  locks  and  dams  to  overcome  the  more  serious 
obstructions. 

By  the  various  acts  making  appropriations  the  river  has  been  divided 
nto  two  sections,  and  separate  appropriations  have  been  made  for  each 
section. 

In  the  upper  section,  between  Bome  and  the  East  Tennessee,  Yir- 
innia  and  Georgia  Bailroad  Bridge,  a  distance  of  236  miles,  eight  locks, 
rith  their  accessory  dams,  will  be  required.  Of  these,  three  have  been 
completed,  and  the  fourth  is  now  under  construction.  The  work  is  car- 
ried on  downstream  in  order  that  the  completion  of  each  lock  and  dam 
may  immediately  open  an  additional  section  of  the  river  to  the  steam- 
boats now  running  on  the  upper  river. 

Ill  the  lower  section,  between  Wetumpka  an<l  the  East  Tennessee, 
V^irginia  and  Georgia  Bailroad  Bridge,  a  distance  of  68  miles,  twenty- 
:hree  locks,  with  their  accessory  dams,  will  be  required.  The  first  ap- 
;)ropriation  for  this  section  of  the  river  was  made  by  the  act  of  Septem- 
)er  19, 1890,  which  required  that  the  work  should  be  commenced  at 
Wetumpka. 

I.   BETWEEN  BOME,  OA.,  AND  THE  EAST  TENNESSEE,  VIRGINIA  AND 

GEOBGIA  BAILROAD  BBIDGE. 


APPROPRIATIONS. 


Vngmst  14, 1876 $30,000 

rune  1S,1878 75,000 

^larch  3,1879 45,000 

lime  44, 1880 75,000 

rfarrh  3,1881 60,000 

iuRuat  2,1882 83,700 

Inly  5,1884 50,000 


Angnst  5,1886 $45,000 

AngTist  11,1888 60,000 

September  19, 1890 150,000 

July  13,1892 130,000 

Total 803,700 


OPEBATIONS  TO  JUNE  30,  1893. 

Between  1876  and  1881  the  principal  obstmctions  in  the  channel  be- 
ween  liome,  Oa.,  and  Greensport,  Ala.,  had  been  removed  and  a  num- 
ber of  bars  and  rocky  reefs  improved  by  regulation  works  and  excava- 
ion  in  the  rock.  Steamboats  then  made  regular  trips  between  Bome 
md  Gadsden,  and  occasional  trips  to  Greensport,  Ala. 

Below  Greensport,  at  distances,  respectively,  of  0.68,  3.86,  and  5.24 
ailes,  three  masonry  locks,  each  40  feet  wide  by  210  feet  between  miter 
ills^  with  their  accessory  dams,  had  been  completed  and  opened  to 
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tugs  which  tow  the"  rafts,  to  pass  "up  to  Ferry  Pass,  1  mile  above  the  mouth.  Tl» 
rafts  are  now  dropped  out  of  the  river  into  the  bay ;  this  is  frequently  dangerooai, 
and  much  loss  is  occasioned  by  it.  The  bar  was  dredsed  several  years  ago,  with  » 
very  limited  amount  of  funds,  and  a  narrow  channel  having  a  depth  of  6  feet  wu 
secured.  This  channel  has  now  shoaled  to  4  feet.  If  the  operations  on  this  Btttan 
are  to  be  carried  on  in  the  interests  of  the  lumber  export  trade  of  Penaacola,  tb- 
deepening  of  the  bar  at  the  mouth  is  important,  and  will  be  of  great  benefit  to  tlir 
commercial  interests  of  the  port. 

Experience  has  shown  that  the  material  composing  the  bar  is  readily  removed  vith 
a  sand  pump.  The  channel  across  the  bar  should  be  dredged  to  a  depth  of  8^  fr^i, 
at  low  water,  and  100  feet  in  width.  This  channel  should  be  then  marked  with  pile<» 
driven  firmly  10  feet  apart,  to  keep  the  tugs  and  rafts  in  it,  and  thereby  greatly  adtl 
to  the  permanency  of  the  work. 

I  would  respectfully  recommend  that  an  appropriation  of  $12,000  be  made  for  th** 
purpose  of  dredging  the  bar;  and  that  $12,000  be  appropriated  for  continuing  soa 
preserving  the  improvement  of  the  river. 

Money  statement 

July  1,1892,  balance  unexpended $2,671.0^ 

Amount  appropriated  by  act  approved  July  13, 1892 8,  Oftl ' »■ 

10, 671.  (V 
June  30, 1893,  amount  expended  during  fiscal  year 7, 982.  IT 

July  1, 1893,  balance  unexpended 2,t>^.i*i 

July  1, 1893,  outstanding  liabilities rn>,  ^' 

July  1, 1893,  balance  available 2,U^)tJI 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1895     24,  UOU.  U.' 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 


COMMBRCIAL  STATISTICS. 

The  present  commerce  of  this  stream  is  confined  to  the  rafting  of  timber  and  lofs. 
Not  less  than  60  per  cent  of  the  lumber  exported  from  the  port  of  Peosacola  paMr* 
out  of  this  river,  the  estimated  valuation  of  which  is  $1,^)0^000.  No  accurate  n<- 
ords  of  the  timber  business  on  the  river  are  obtainable,  and  more  detailed  statistici 
can  not  be  furnished. 

While  this  improvement  is  not  permanent,  and  an  annual  expenditure  is  necesnrj 
to  maintain  it,  tne  river  after  each  high  water  is  in  better  condition  than  after  pre- 
vious floods ;  and  with  the  improved  plant  now  provided,  the  length  of  river  wocked 
over  each  season  will  be  increased. 


Pg. 

IMPROVEMENT  OF  ALABAMA  RIVER,  ALABAMA* 
PLAN  OF  IMPROVEMENT. 

The  present  plan  of  improvement  was  adopted  in  accordance  vith 
the  recommendations  contained  in  the  reports  of  examinations  and  par- 
tial surveys  printed  in  the  Annual  Eeports  of  the  Chief  of  Engineers 
for  1876,  p.  498,  and  for  1891,  p.  1761. 

The  project  provides  for  obtaining  a  low-water  channel  G  feet  de^i 
from  Wetumpka,  Ala,,  to  the  junction  with  the  Tombigbee  Riven  44 
miles  above  Mobile,  Ala.,  an  estimated  distance  of  323  miles,  by  tbe 
removal  of  logs  and  snags  from  the  channel  and  overhanging  tree& 
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rem  the  banks,  by  removing  rock  reefs  and  gravel  bars  by  blasting 
iiid  dredging,  and  deepening  sand  bars  by  works  of  contraction  and 
hure  protection,  at  an  estimated  cost  (prior  to  the  appropriation,  July 
2,  1H9L%  of  $70,000)  of  $386,251,  exclusive  of  the  cost  of  maintenance 
iUii  snugging,  estimated  at  $10,000  per  year. 

The  normal  width  of  the  upper  portion  of  the  river  is  from  500  to  600 
eet  and  of  the  lower  jwrtion  from  700  to  800  feet.  Where  the  river  has 
he  normal  width  the  low- water  depths  in  the  channel  vary  from  8  to 
.*»  I'oet;  but  where  these  widths  have  been  increased  by  the  erosion  of 
he  banks,  shoals,  bars,  or  reefs  are  found.  The  average  slope  of  the 
ow-water  surface  is  about  4  inches  per  mile.  The  maintenance  of  an 
*lli(*ient  stern-wheel  snag  boat  is  required  to  remove  the  logs  and  snags 
>rought  in  by  the  winter  freshets  each  year. 

APPROPRIATIONS. 


rune  18,1878 $25,000 

^Ianh3, 1879 30,000 

Iunel4,1880 25,000 

ilarch3,1881 20,000 

Vn«n8t2,1882 20,000 

hily  5,18W 10,000 


August  5, 1886 $15,000 

Au|jrii8t  11, 1888 20,000 

September  19, 1890 20,000 

July  13,1B92 70,000 

Total 255,000 


OPERATIONS  TO  JUNE  30,  1892. 

Between  1878  and  1883  the  average  anunal  appropriations  were 
^if4,0(K),  and  with  this  amonnt  considerable  snagging  work  was  done^ 
iiid  training  dams,  bnilt  of  brush  and  stone,  rock,  or  pile  work  and 
;tone,  were  constructed  at  eight  of  the  most  troublesome  bars,  viz,  the 
'ut*C)ff,  Haines  Island,  Hobbs  Island,  Yellow  Jacket,  Gardner  Island, 
lladuot.  Cox,  and  Three  Chutes.  Between  1883  and  1892  the  average 
innual  appropriations  of  less  than  $10,000  only  sufficed  for  the  mainte- 
lance  of  an  efficient  stern- wheel  snag  boat  for  annual  snagging  opera- 
:i(>ns.  A  great  deal  of  useful  work  was,  however,  accomplished  by  the 
M'nioval  of  logs  and  snags  from  the  channel  and  by  cutting  the  over- 
iianging  trees.  Many  of  the  shoal  places  in  the  river  are  caused  by 
:he  accumulation  of  sand  and  gravel  about  sunken  logs  and  snags,  and 
I  number  of  troublesome  bars  have  been  permanently  improved  simply 
jy  the  removal  of  these  obstructions. 

WORK  DONE  DURING  THE  PAST  FISCAL  TEAS. 

• 

Assistant  Engineer  C.  B.  Percy,  who  has  been  in  local  charge  of  the 
ivork,  reports  as  follows: 

The  imagging  operationa  begun  at  the  month  of  the  river  in  May.  19&2,  were  con- 
iinned  with  the  neam  suae  boat  W.J.  Twining  to  the  Junction  of  the  Coosa  and 
Tallapoosa  rivers,  this  point  beius  reached  September  22,  the  work  in  the  meanwhile 
>4*in|i^  interrupted  to  an  unususu  extent  by  heavy  and  continuous  rains  and  high 
A-ater,  which  caused  an  absolute  cessation  of  work  during  twenty-three  days  and 
rreatl  v  retarded  it  at  other  times.  The  channel,  throughout  the  entire  length  of  the 
i  ver.  having  been  practicaUy  cleared  of  logs,  snags,  etc.,  and  the  banks  of  the  chntes 
»f  overhanging  timber  dangerous  to  navigation,  snagging  operations  for  this  season 
IT  ere  suspended  and  the  party  ordered  to  commence  works  of  contraction  in  the 
ower  river.  During  the  spring  of  1893  the  steamer  Twining  was  thoroughlv  over- 
lauled  and  repainted  and  repaired,  as  far  as  possible,  at  Wetnmpka,  and  on  May  25 
vas  put  in  commission,  and  after  an  inspection  trip  of  the  river  made  by  the  officer 
II  charge  was  ordered  to  Mobile  to  have  some  necessary  repairs  to  the  boilers  and 
•hiiiineys.  This  work  was  completed  June  8,  but  the  stageof  water  being  then  too  high 
h<*  boat  was  detained  in  Mobile  until  Juno  15,  when  work  was  begun  at  the  month. 
The  number  of  snags  found  lodged  in  the  chanuel  was  iosigni6cant  as  compared  with 
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former  years,  and  but  little  oyerhanging  timber  bad  to  be  removed.  The  ni'jt 
river  was  worked  over,  and  tbe  junction  of  the  Coosa  and  Tallapoosa  rivers  v^s 
reached  on  June  30, 1893.  The  total  amouiit  of  work  done  during  the  fiscal  yearu 
the  nature  of  snagging  is  given  in  tabulated  statement  below. 

Works  of  oontractian, — ^There  being  no  plant  on  the  Alabama  River  except  tbe  sti>7i- 
wheel  snag  boat  W,  J,  Twining  f  the  steimier  Cooaada  and  two  barges  belonging  to  tir 
lower  Coosa  River  were  temporaily  turned  over  on  July  1  to  this  improvement,  ^j. 
another  barge  was  purchased.  Incessant  rains  and  high  water  prevented  any  «i)r^ 
being  started  before  July27.  In  the  mean  time  the  repairs  to  the  steamer  Coo<ad(a«  ire 
continued,  the  light*draft  log  boat  belonging  to  the  Cahaba  River  was  fitted  oDt  ^a 
a  pile-driver,  and  one  of  the  Coosa  River  barges  converted  into  a  quarter  lH>it  t  <: 
the  rock  and  brush  gangs  and  the  purchased  barge  repaired.  On  July  27  Part>  N  > 
1  was  organized  and  work  was  started  at  the  Three  Chutes,  2  miles  below  Moutj-ii} 
ery,  where  Dam  No.  1  across  the  upper  chute  was  begun.  It  was  built  of  pile^  11  i » >■ 
rows,  10  feet  apart  in  each  row,  and  rows  8  feet  apart.  The  space  between  tbci«  '• 
was  filled  with  brush  and  cane  weighted  down  with  gravel  in  boxes,  each  box  o 
taining  one-ninth  of  a  cubic  yard,  sunk  below  low  water.  A  layer  of  the  brosb  t  .< 
placed  above  the  gravel  boxes  and  then  a  coping  of  rock  to  a  height  of  2  feet  Wn-: 
completed  the  top  of  the  dam  will  be  4  feet  above  low  water.  The  rock  was  obtaii  -. 
from  the  banks  ofthe  river  at  Manack  Island,  17  miles  below.  The  length  of :.' 
pile  dam  is  411  feet,  with  a  wing  composed  entirely  of  rock  extending  down '.« 
island  112  feet.  Below  the  island  and  opposite  the  middle  chute,  which  was rl^-- 
last  year,  the  river  is  very  broad  and  the  channel  very  crooked.  The  minimiun  o  ' 
during  the  extreme  low  water  of  1891  was  3  feet.  To  deepen  the  channel  over :.  • 
bar,  a  dam  projecting  from  the  west  shore  and  then  down  tne  river  across  the  or\:  ~ 
channel  was  built,  similar  in  construction  to  Dam  No.  1,  except  that  a  mattnr^^ . 
cane  20  feet  wide  was  first  woven  and  sunk  with  boxes  of  gravel,  and  there- 
between the  piles  filled  with  fascines  of  brush  and  cane  weighted  with  bu\(Y  ' 
gravel  and  a  coping  of  stone.  Its  total  length  is  1,050  feet,  with  90  fcMst  at  the «' '  ^ 
end  built  entirely  of  rock.  The  crest  of  both  bars  was  broken  to  a  depth  of  1 1  •  = 
with  a  rake  operated  by  the  snag  boat  Tuning. 

Hadnoi  Bar,  13  miles  below  Montgomery,  was  the  next  locality  improved,  k  !<' 
flat  bar  here  divides  the  river,  and  the  minimum  depth  in  the  navigable  chatc  ^* 
3i  feet  across  the  shoal  at  its  head.  A  dam  constructed  in  1881  across  the  « -;• 
chute,  at  the  head  of  the  bar,  being  virtually  destroyed,  another  was  built  shoe;  > 
feet  lower  down  the  chute.  This  dam  was  composed  of  a  mattress  20  feet  wide  i^-  > 
foundation.  Poles  not  exceeding  4  inches  diameter  were  wattled  between  tb^  ?": 
in  each  row,  and  the  space  between  the  rows  of  piles  was  filled  with  fascines  of  br.f' 
and  boxes  of  gravel.  Before  the  brush  had  been  su£Qciently  weighted  high  ▼  •' * 
caused  a  breaK  about  60  feet  long,  and  the  bottom  was  sooured  to  a  depth  of  16  i'-' 
The  opening  was  finally  closed  by  constructing  mattresses  and  sinking  them  «  '^ 
bags  of  gravel.  ThiJs  dam  was  left  In  an  imcomplete  condition,  aa  no  stone  ro{  :i 
could  be  placed  upon  it  before  the  high-water  season  set  in. 

Manack  Island  Bar  J 19  m\\e%  below  Montgomery,  was  next  improved;  adoji  ' 
rock  had  been  commenced  during;  the  previous  year  at  this  point  across  the  bei<.  • 
the  chute  that  runs  behind  the  island.  This  year  the  work  was  continue<l,  ba*  "' 
dam  is  now  composed  of  a  double  row  of  piles  having  the  space  between  fiUe^^  ^  '- 
brush  and  bags  of  gravel  to  low  water,  and  a  coping  of  stone  2  feet  above  lovvoV 
This  bar  was  also  raked  by  the  TMning  to  a  depth  of  1  foot.  The  original  dept-i 
water  was  32  inches. 

The  channel  at  Tyus  Bar,  45  miles  below  Montgomery,  was  improved  by  Party  N 
1  by  cleaning  logs  and  snags  out  of  the  chute  next  the  left  bank  and  cnttioz  •-' 
overhanging  timber.    This  chute  was  afterwards  used  during  the  extreme  low-«  *'^' 
season. 

A  break  next  the  bank  in  the  dam  at  head  of  Gardner  Island,  65  miles  belov  Mo*. 
gomery,  was  closed  and  the  crest  of  t^e  old  rock  dam  at  lower  end  remoTei!  U'  • 
depth  of  1  foot. 

The  progress  of  the  work  by  this  party  was  very  much  retarded  by  rains  an]  - . 
water  during  Augpist  and  September,  by  the  difficulty  in  getting  stone  in  safi:    - 
quantity  and  having  to  transport  it  so  far,  and  also  by  having  only  one  stone  <    • 
iGt  a  considerable  time,  one  of  the  Coosa  River  barges  having  been  retunir<^  ^ 
tember  1.    The  other,  which  was  used  as  a  quarter  boat,  was  also  reiamed  \y ' 
1.    The  high- water  season  having  set  in,  work  was  suspended  December  8.    A' 
boats  belonging  to  this  fleet  were  taken  to  Wetumpka  and  there  properly  ■ecore' 
the  winter  season. 

Work  of  Party  No.  t  in  lower  river, — Snagging  operations  being  suspended  Se"' 
her  22,  the  steamer  W,  J.  Txoining  proceeded  to  Mobile  for  the  two  aew  qnarte;     • 
two  stone  barges,  and  one  brush  barge  that  had  been  purchased  in  that  city.    1 
Xo.  2  was  organized  and  on  September  29  the  fleet  left  Mobile  and  reacbeti  ^ 
Creek  Shoals,  210  miles  below  Montgomery,  October  1.    Work  at  this  pi>i^t  '' 
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begnn  October  3  on  Dam  No.  1,  located  at  the  head  of  the  chnte  on  the  Hamilton 
Blali'  aide  of  the  island.  The  Ttrining  continued  on  up  the  river  vriSh  one  quarter 
boat  and  two  barges  in  tow  to  Manack  Island,  to  replace  the  barges  that  hM.  been 
returned  to  the  Coosa  River  improvement,  and  also  to  bring  back  the  pile-driver  for 
UH«  St  the  Silver  Creek  work,  returning  there  October  10.  Dam  No.  1,  constructed 
at  head  of  the  island,  was  built  entirely  of  rock  obtained  from  Hamilton  Bluff,  about 
one-half  mile  above  the  site  of  the  dam.  The  length  of  the  dam  proper  is  572  feet, 
and  it  is  extended  down  the  island  396  feet.  The  shore  end  is  protected  by  riprap 
for  a  distance  of  112  feet,  making  a  total  length  of  1,080  feet,  with  maximum  height 
of  12  feety  slopes  of  1  to  1^,  and  top  width  of  6  feet.  During  the  progress  of  the 
work  the  bottom  of  the  river  and  bar  at  the  site  scoured  very  rapidly,  and  to  stop 
it  mattresses  of  brush  and  bags  of  gravel  were  used  with  excellent  results. 

Below  the  island  the  width  of  the  river  is  very  considerably  increased,  and  the 
channel  was  tortuous,  and  at  extreme  low  water  very  difficult  to  navigate,  having 
a  depth  of  only  3  feet.  To  improve  this  locality,  a  longitudinal  dam  was  constructed, 
projecting  from  the  east  bank  and  extending  down  the  river  across  the  original 
channel,  with  the  view  of  throwing  the  axis  of  the  current  into  the  middle  of  the 
river,  and  against  the  har  on  opposite  side.  This  dam  was  constructed  of  piles  in 
two  parallel  rows  6  feet  apart.  Fascines  of  brush  were  placed  tiansversely  and  lon- 
gitudinally in  alternate  layers  weighted  down  with  rocK  and  bags  of  gravel,  until 
the  line  of  extreme  low  water  was  reached,  when  a  coping  of  stone  was  put  on  to  a 
height  of  3i  feet.  The  shore  end  of  the  dam  was  built  of  rock ;  total  length  of 
dam  was  872  feet. 

Hamilton  and  Hurricane  Bluffs,  and  Bell  and  Moseley  landings,  Vhere  there  were 
large  bowlders  projecting  from  the  bank,  dangerous  to  boats  making  a  landing, 
were  cleared  of  all  such  obstructions. 

The  high-water  season  having  set  in,  on  December  9  partv  No.  2  was  discharged 
and  the  Twining  with  the  boats  and  barges  were  transferred  to  Wetumpka  and  se- 
cured with  the  upper  fleet  for  the  winter  season. 

When  inspected  at  the  close  of  the  working  season  of  1892  the  depth  in  the  chan- 
nel at  Three  Chutes  Bar  was  found  to  have  increased  from  3  feet  to  5^  feet,  and  the 
channel  was  straight  below  the  island.  At  Hadnot  Bar  the  minimum  depth  was 
found  to  have  increased  from  3^  to  6  feet;  at  Manack  Island  from  3  to  4^  ^*^^i  ^^ 
Ty us  Bar  f^om  3^  feet  to  4^  feet.  Between  Montgomery  and  Selma,  a  distance  of  81 
miles,  the  least  depth  at  any  point  is  now  4|  feet.  The  only  point  improved  during 
1892-'93  between  Selma  and  tiie  mouth  was  Silver  Creek  Shoals,  and  tne  depth  here 
was  found  to  have  been  increased  from  3  feet  to  5  feet,  and  the  channel  to  be 
straightened. 

Statement  of  i€ork  done  during  ike  fiecal  year  ending  June  SO,  189S. 

Overhanging  trees  felled  and  cut  up 1,606 

Overhanging  trees  felled  and  pulled  back 448 

Overhanging  trees  trinmied 191 

Logs  on  bank  out  up 133 

Stumps  removed  (leveled) 85 

Snags  removed  from  river 758 

Brush  plaeed  in  dams cords..      $)31 

Brush  made  into  mattresses  and  placed do G44 

Poles  made  into  mattresses  aud  placed : do 738 

Mattresses  woven  and  placed linear  feet..  2,503 

Piles  driven 801 

Rook  quarried,  picked,  and  placed  on  dams cubic  yards..  4,378 

Gravel  placed  on  dams boxes..  1,063 

Gravel  placed  on  dams bags..  2,983 

Dams  built linear  feet..  4,281 

Shore  protection  built do....      335 

Rock  bowlders  removed  from  bank cubic  yards..      195 

Rock  bowlders  removed  from  river do....        35 

Earth  excavated do 319 

<  >ld  dam  rebuilt linear  feet..        75 

Bars  raked  to  depth  of  1  foot do 1,675 

Old  dam  lowered  by  removing  1  foot  of  height do 200 

An  inspection  of  the  condition  of  the  steamers  TT.  «/.  Twining  and  Coosada  was 
made  in  January,  1893 ;  the  former  was  found  to  need  only  some  few  repairs  and 
repainting,  but  the  hull  of  the  latter  was  so  decayed  that  it  was  deemed  necessary 
to  send  it  immediately  to  Mobile,  to  be  docked.  Coosada  arrived  at  Mobile  February 
10,  was  immediately  docked  and  repairs  commenced.  The  steamer  below  the  boiler 
deck  was  thoroughly  repaired,  and  its  entire  machinery  and  boilers  overhauled  and 
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repaired.  This  work  was  completed  April  17,  and  the  steamer  was  returned  to 
Wetompka  when  the  work  of  remodeling  the  cabin  and  repairs  to  the  tipper  works 
was  continued  and'  practically  completed  by  June  30, 1893.  The  barges  and  pile- 
driver  belonging  to  this  improvement  were  also  overhauled  and  repaired. 

Two  stone  barges,  two  pile  barges,  and  one  pile-driver  were  purchased  during  tbe 
spring  of  1893,  for  this  improvement.  The  steamer  Cooaada,  which  has  been  repaired, 
and  a  complete  outfit  supplied  &om  the  Alabama  River  appropriation,  is  also  used 
on  this  improvement. 

RECOMMENDATIONS  AND  ESTIMATES. 

When  the  appropriation  of  July  18,  3892,  of  $70,000,  became  avail- 
able, the  only  plq^nt  on  the  river  consisted  or  the  sternwheel  snag  boat 
Wm,  J.  Twining.  It  has  been,  therefore,  necessary  to  expend  a  largre 
part  of  that  appropriation  in  procuring  the  necessary  plant  for  effi- 
ciently and  economically  carrying  on  the  work  of  building  training  dams 
for  the  deepening  of  the  shoal  bars.  An  ef&cient  working  plant  is  now 
on  hand  for  two  working  parties,  one  on  the  upper  and  the  other  on 
the  lower  river.  Each  plant  consists  of  one  stem- wheel  tow  boat,  one 
quarters  boat,  one  pile-driver  barge,  one  small  decked  flat-boat  for  car- 
rying piles,  two  stone  barges,  and  one  brush  barge.  With  this  plant 
the  work  will  be  continued  vigorously  during  the  low-water  season  of 
1893,  and  the  entire  balance  now  available  will  be  expended,  except 
che  small  amount  necessary  to  provide  for  the  expenses  of  the  care  and 
preservation  of  the  plant  between  the  close  of  operations  in  the  fall  and 
the  passage  of  the  next  river  and  harbor  bill.  It  is  very  desirable,  in 
the  interest  of  economy,  that  sufficiently  large  appropriations  shall  be 
made  to  fuUy  utilize  the  plant,  by  the  employment  of  a  large  working 
force  during  the  low- water  season,  and  to  complete  the  improvement  as 
rapidly  as  practicable. 

It  is  estimated  that  $150,000  can  be  profitably  expended  during  the 
fiscal  year  ending  June  30, 1895. 

Money  statement 

Jnly  1, 1892,  balance  unexpended .^ ^    $7,014.22 

Amount  appropriated  by  act  approved  Jnly  13,  1892 70, 000. 00 

77, 014. 22 
June  30, 1893,  amount  expended  during  fiscal  year 38,272.39 

July  1,  1893,  balance  unexpended 38,741.83 

July  1, 1893,  outstanding  liabilities , 8,111.91 

July  1,  1893,  balance  available 30,629.92 


'Amount  (estimated)  required  for  completion  of  existing;  project,  exclud- 
ing cost  of  annual  maintenance  and  snagging  at  $10,0(X)  per  year 336, 251. 00 

<  Amount  that  can  beprofitably  expended  in  fiscal  year  ending  Juno  30, 1896  150, 000. 00 
I  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
t    harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893* 


COMMERCIAL  STATISTICS. 

The  following  statement  of  the  business  done  by  the  steamboats  named  below 
durine  the  fiscal  year  ending  June  30,  1893,  has  been  compiled  from  statements  fur- 
nishea  by  Capt.  John  Quill,  of  the  steamers  XetUe  Qtiill  and  Carrier;  by  Capt.  T.  II. 
Moore,  of  the  People^s  Line  of  Steamers;  and  by  Capt.  Owen  Finnegan,  of  the  AltOj 
whose  steamboats  run  between  Mobile  and  Montgomery,  stopping  at  intermediate 
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landing^;  and  by  Capt.  R.  Bany,  of  the  steam'hoat  Minnie  Lee, » trading  boat  plying 
between  Mobile  and  landings  on  the  lower  Alabama  Kiver. 


Siem-wbMl  •teamboata. 

Rcj2:ifitered 

Draft  of  water. 

Round 
trips. 

Between  whnt  poiuta. 

PaKani- 

tonnage. 

Light. 

Loaded. 

gera. 

Nettle  Qnill 

226.93 
140.88 
IflH.  29 
32().  01 
StKt.  16 
98.00 

Inehet. 
28 
20 
24 
12 
30 
22 

Feet. 
6.5 
6.0 
6.5 
4.5 
6.0 
6.0 

41 

Mobik*and  Montgomery 

6.400 
4,UJ0 

*:»rrier 

Tin  AIM  Moore ..... 

43 

Mobilt*  ami  Montgomury 

4,947 

B*rir«"Tid«" 

Alto 

16 

Mobileand  Moutgoiiicry 

60 

MIbbU  L«f 

- 

Freight  carried. 


Articlea. 


Cotton balea. 

Cotton  seed Mackii. 

FertUiBera Hacks. 

Hidea  and  rkina pnck:i;;i'H . 

Livr  stock lusid . 

Lnmber feet. 

St«v<>« .• piccea. 

Prorisiona pdo  k  ages . 

Cirain N.Ht'kii. 

IhliacaUanaoaa  freight packages. 

Total  weight 


Quantity. 


48,574 

12, 120 

92  Zi2 

4,611 

61, 574 

2.759 

811 

202 

700 

297 

134,000 

284 

218, 4(16 

8,702 

121,496 

10.278 

75. 903 

6.340 

lil«741 

21,979 

Ton*. 


62.581 


In  addition  to  the  commerce  carried  on  by  the  above  boats,  the  rafting  bnaineason 
the  river  ie  very  large.  Great  qnantitiee  of  sawed  and  hewed  timber  and  logs  are 
rafted  annually,  but  no  available  records  of  this  business  are  kept. 


P   10. 


mPEOVEMENT  OF  TALLAPOOSA  RIVER,  ALABAMA. 

PLAN  OP  IMPROVEMENT. 

The  plan  of  improvement  was  adopted  in  accordance  with  the  recom- 
mendations contained  in  the  report  of  an  examination  and  partial  sur- 
vey of  the  river,  printed  in  the  Annnal  Report  of  the  Chief  of  Engineers 
for  1881,  p.  1223. 

The  project  provided  for  obtaining  a  navigable  channel  from  its  junc- 
tion with  the  Coosa  Biver  (where  the  two  rivers  form  the  Alabama 
Biver)  to  the  Tallassee  Reefs,  2  miles  below  Tallassee,  the  head  of  nav- 
igation, a  distance  of  48  miles;  the  channel  in  open  river  to  be  200  feet 
in  width,  with  a  least  depth  of  3  feet  at  low  water,  and  in  rock  cuts  to 
be  60  feet  wide  and  3  feet  deep  at  low  water;  the  improvement  to  be 
accomplished  by  the  removal  of  snags,  logs,  etc.,  from  the  channel, 
catting  overhanging  timber  from  the  banks,  excavating  rock  and  gravel 
reefs,  and  deepening  sand  bars  by  works  of  contraction  and  shore  pro- 
tection. 

AFPROPBIATIONS. 

Anga0t2,1882 $15,000 

Julys,  1S84 10,000 

Aa|ca«tM886 7,500 

Angnst  11, 18SS 7,500 

September  19, 1890 4,000 

Totid 44,000 


.V 
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•       OPERATIONS  TO  JUNE  30,   1892. 

The  appropriations  had  been  expended  iu  the  building,  eqnippir: 
and  keeping  in  repair  of  a  snag  boat  (without  motive  power)  with  «L  . 
snagging  operations  were  carried  on  daring  the  low-water  seaijci 
The  original  accomnlatiou  of  logs  and  snags  was  removed  from  t.r 
channel,  and  the  most  dangerous  overhanging  timber  was  cat  do?: 
between  the  mouth  of  the  river  and  Cowle  Ferry,  a  distance  of  43  miK 
and  the  fresh  obstructions  annually  brought  in  by  the  winter  fres]ie:> 
were  removed  so  far  as  the  fdnds  available  permitted.  It  is  not  knon 
that  any  commercial  use  was  made  of  the  improved  channeL 

WORK  DONE  DURING  PAST  FISCAL  YSAR. 

No  work  was  done  on  the  river  during  the  fiscal  year,  except  thec^ 
and  preservation  of  the  plant  belonging  to  the  improvement,  ontU  :i 
was  transferred  to  the  Alabama  Biver  improvement  after  the  pas^a;:^^ 
of  the  river  and  harbor  bill  of  July  13, 1892,  which  contained  no  appn> 
priation  for  continuing  work  on  the  Tallap<K>sa  River. 

RECOMMENDATIONS  AND  ESTIMATES. 

From  past  experience  it  is  not  believed  that  any  commercial  benef - 
will  be  derived  from  continuing  the  improvement  of  this  river  at  prt? 
ent,  and  no  estimate  is,  therefore,  submitted  for  the  work. 

Money  statement. 

July  1,  1892,  balance  unexpended ^* '' 

June  30,  1893,  amount  expended  during  fiscal  year 1*1^^ 

July  1, 1893,  balance  unexpended >  " 

July  1, 1893,  outstanding  liabilities f  - 

July  1, 1893,  balance  available 1^'» 


COMMERCIAL  STATISTICS. 


During  recent  years  there  has  been  no  attempt  to  operate  steamboatB  on  i^J 
river,  and  there  is,  consequently,  no  commerce  to  report. 

The  business  on  the  river,  so  far  as  known,  has  been  confined  to  rafting  !•  ^• 
sawed  and  hewed  timber.  No  available  records  are  kept  of  Hub  bnainesB,  u^  ^ 
reliable  estimate  of  its  amount  can  be  made. 


P  II. 

0 

IMPROVEMENT  OF  COOSA  RIVER,  GEORGIA  AND  ATiABAMA. 

PLAN  OF  IMPROVEMENT. 

BeginniDg  at  Mobile,  Ala.,  the  Mobile  Kiver,  44  mUes  long,  the  Ab 
bama  Elver,  312  miles  long,  the  Coosa  River,  315  miles  long,  the  0>tc 
naula  Eiver,  60  miles  long,  and  the  Goosawattee,  navigable  for  45milt>^ 
form,  in  fact,  one  great  river,  which  rises  in  northwestern  Georgia  as- 
flows  through  the  mineral  fields  of  north  Alabama,  the  agricoltsn 
belt  of  middle  Alabama,  and  the  timber  region  of  south  Alabama. 

The  Oostenaula  and  Goosawattee  rivers,  above  Rome,  Ga.,  are  nav: 
gable  for  light-draft  boats  daring  nine  months  of  the  year  tot  a  ii^ 
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tance  of  105  miles.  Below  Bome  the  Coosa  is  navigable  during  the 
entire  year  a  distance  of  188  miles,  to  Lock  No.  4,  3  miles  above  the 
Georgia  Pacific  Railroad  Bridge.  Between  Lock  Ko.  4  and  Wetampka, 
a  distance  of  116  miles,  the  navigation  of  the  Coosa  is  obstructed  by  a 
series  of  rocky  reefs  and  shoals,  separated  by  stretches  of  good  navi- 
gable water,  varying  in  length  from  one-half  to  8  miles.  The  total  fall 
in  the  low-water  sn^ace  of  this  section  of  the  river  is  323  feet.  The 
low-water  discharge  at  Wetampka  is  5,8o0  cubic  feet,  the  same  as  that 
reported  for  the  Mississippi  Eiver  at  St.  Paul.  Below  Wetumpka  the 
Coosa,  Alabama,  and  Mobile  rivers  afford  good  navigation  during  the 
entire  year  to  tidewater  at  Mobile  Bay. 

The  present  plan  of  improvement  was  adopted  in  accordance  with 
the  recommendations  contained  in  the  reports  of  the  various  examina- 
tions and  surveys,  which  are  printed  in  the  annual  reports  of  the  Chief 
of  Engineers  for  1871, 1872, 1875, 1878, 1881,  and  1890. 

The  project  provides  for  the  removal  of  the  lesser  rock  shoals  and 
sand  and  gravel  bars  by  excavation  and  by  works  of  contraction,  and 
for  the  construction  of  locks  and  dams  to  overcome  the  more  serious 
obstructions. 

By  the  various  acts  making  appropriations  the  river  has  been  divided 
into  two  sections,  and  separate  appropriations  have  been  made  for  each 
section. 

In  the  upper  section,  between  Bome  and  the  East  Tennessee,  Vir- 
ginia and  Georgia  Bailroad  Bridge,  a  distance  of  236  miles,  eight  locks, 
with  their  accessory  dams,  will  be  required.  Of  these,  three  have  been 
completed,  and  the  fourth  is  now  under  construction.  The  work  is  car- 
ried on  downstream  in  order  that  the  completion  of  each  lock  and  dam 
may  immediately  open  an  additional  section  of  the  river  to  the  steam- 
boats now  running  on  the  upper  river. 

In  the  lower  section,  between  Wetumpka  an<l  the  East  Tennessee, 
Virginia  and  Georgia  Kailroad  Bridge,  a  distance  of  68  miles,  twenty- 
three  locks,  with  their  accessory  dams,  will  be  required.  The  first  ap- 
propriation for  this  section  of  the  river  was  made  by  the  act  of  Septem- 
ber 19, 1890,  which  required  that  the  work  should  be  commenced  at 
Wetumpka. 

1.   BETWEEN  BOME,  OA.,  AND  THE  EAST  TENNESSEE,  VIRGINIA  AND 

GEOBGIA  BATLBOAD  BBIDGE. 

APPROPRIATIONS. 


Angnst  14, 1876 $30,000 

June  18,1878 75,000 

March  3,1879 45,000 

June  44, 1880 75,000 

March  3, 1881 60,000 

An|(i»t  2, 1882 83,700 

July  5,1884 50,000 


August  5, 1886 $45,000 

August  11, 1888 60,000 

September  19, 1890 : 150,000 

July  13,1892 130,000 

Total 803,700 


OPEBATIONS  TO  JUNE  30,  1893. 

Between  1876  and  1881  the  principal  obstmctions  in  the  channel  be- 
tween liome,  Ga.,  and  Greensport,  Ala.,  had  been  removed  and  a  num- 
ber of  bars  and  rocky  ree&  improved  by  regulation  works  and  excava- 
tion in  the  rock.  Steamboats  then  made  regular  trips  between  Bome 
and  Gadsden,  and  occasional  trips  to  Greensport,  Ala. 

Below  Greensport,  at  distances,  respectively,  of  0.68,  3.86,  and  5.24 
miles,  three  masonry  locks,  each  40  feet  wide  by  210  feet  between  miter 
sills^  with  their  accessory  dams,  had  been  completed  and  opened  to 
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Davigation.  During  the  year  1892  Dam  No,  4,  about  3  miles  above 
Biverside,  Ala.,  on  the  Greorgia  Pacific  Baikoad,  had  been  neariy  cox 
pleted,  and,  with  the  work  at  Lonnergan  Beef,  made  navigation  praci. 
cable  on  a  moderate  rise  in  the  river  as  far  as  the  dam. 

Dam  Ko.  4  is  21  miles  below  Lock  No.  3,  and  its  distance  from  Som^ 
is  estimated  to  be  188.24  miles. 

In  the  improved  portions  of  the  river  during  about  nine  months  or 
the  year  there  is  5  feet  or  more  of  water  in  the  shoalest  places,  and  h: 
the  remaining  three  months  there  is  ordinarily  3  feet.  The  river  L* 
never  closed  by  ice. 

WORK  DONE  DURING  PAST  FISCAL  TEAR. 

Lieut.  William  E.  Craighill,  Corps  of  Engineers,  U.  S.  Army,  who  ha< 
been  in  local  charge  of  the  improvement  of  this  section  of  the  river  sm^: 
June,  1891,  submits  the  following  report: 

All  work  done  on  the  riyer  has  been  by  hired  labor.  It  has  been  carried  on  ix 
two  principal  points,  Lock  No.  4  and  Box  Shoals  (at  the  head  of  the  pool  of  I^:ui 
No.  4). 

At  the  beg:inning  of  the  year  work  was  suspended  on  account  of  lack  of  fand&  Oi 
July  25, 1892,  it  was  resumed  under  the  new  appropriation. 

The  work  has  been :  (a)  Completing  the  cofllerdam  and  attempting  to  stop  tbf 
leaks  that  developed  in  the  rock  bottom  of  the  lock  pit;  (6)  cutting  stone  for  tb* 
masonry  of  the  lock  walls;  (o)  completing  the  main  dam  across  the  river;  {d)  prer^ 
rations  for  completing  the  abutment  by  cutting  the  coping  and  protecting  the  back 
below  it. 

(a)  The  len^h  of  cofferdam  required  to  complete  the  inclosure  of  the  lock  was  4^ 
feet.  It  consisted  of  two  parallel  rows  of  crib  work  with  a  clay  core  between.  I: 
was  commenced  on  July  25,  and  brought  to  practical  completion  in  October. 

Details  of  the  cost  are  as  follows : 

OOFFERDAH. 


Class  of  work. 


Crib  work  and  sheet  piling feetB.M.. 

Clay  filling , oabic  yards.. 

Paving do 

Engineering,  snperintondence,  etc 


Total. 


Q«*««*y-  ^^L 


306,404 
6,821.25 
321. 18 


$17.16 

.68 

2.01 


4.41'    4- 


».«:» 


As  soon  as  the  pressure  came  upon  the  head  of  the  cofferdam,  several  large  le^b 
were  developed  in  the  bottom  of  the  lock  pit  at  its  upper  end.  Examinations  bv  & 
diver  both  inside  and  outside  of  the  cofferdam  were  made,  and  showed  that  ut 
leaks  were  generally  deep  seated,  in  holes  or  fissures  in  the  rock.  All  openin^^s  oai- 
side  the  cofferdam  that  could  be  found  by  repeated  search  were  stopped  by  the  n^ 
of  hay  and  similar  material,  and  rock,  gravel,  and  clay.  By  this  means  the  li' v 
into  the  lock  pit  was  diminished,  but  not  enough  to  allow  it  to  be  controlled  by  s 
reasonable  amount  of  pumping  plant. 

As  no  more  openings  could  be  found  outside,  the  effort  was  made  to  stop  the  or- 
fices  inside  the  lock  pit  with  concrete,  first  allowing  the  water  witiiin  to  rise  a» 
nearly  as  possible  to  the  level  of  the  upper  pool.  By  this  means  the  leakage  wjji 
still  further  reduced,  but  not  sufficiently  to  allow  the  pumps  (a  lO-inch  and  an  8-ic'  '^ 
centrifugal)  to  control  it.  A  small  portion  of  the  area  or  the  lock  pit  was  then  lo 
closed  by  a  light  cofferdam  and  the  attempt  made  to  pump  it  out,  using  for  the 
purpose  all  the  pumps  available.  These  were  a  lO-inch,  an  8-inch,  and  a  6-mch  ctL- 
trifu^al  pump. 

This  attempt  proved  unsuccessful,  and  authority  was  then  asked  to  change  tb^ 
location  of  the  lock  by  moving  it  downstream  far  enough  to  avoid  the  leaks,  and  »: 
the  same  time  avoid  the  necessity  of  having  to  contend  against  the  preeaiira  of  tlr 
water  in  the  upper  pool. 

The  tot^  amount  expended  on  the  leaks  has  been : 

Stopping  leaks  and  stock  ramming $61»539.T5 

Engineering  and  superintendence^  etc : l,01i.51 

Total 7,551.4:? 
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(h)  A  plan  for  the  masonry  of  Lock  No.  4  was  enbmitted,  and  as  soon  as  practica- 
ble after  its  approval,  arrangements  weie  made  to  have  the  work  of  quarrying  and 
cntting  stone  needed  for  the  lock  commenced  at  a  quarry  on  the  river  bank  about  6 
miles  above  the  lock  site. 

There  bad  already  been  cut  1,007.51  cubic  yards  at  this  quarry  for  the  lock.  This 
was  brought  down  to  the  lock  site  and  piled  in  the  yard.  At  the  end  of  the  fisoaJ 
year  the  bill  of  stone  for  the  lock,  except  the  coping,  is  nearly  complete. 

The  following  is  a  statement  of  the  cost,  in  detail,  of  the  various  classes  of  work : 

QUARRYING. 


CUm  of  work. 


Stripping 

Jfa'SM'TT!^.::::::::::::::::: 

Engineering  snporintendenoe,  etc 


ToUl. 


Quantity. 


(hUfic  yards. 


5,588.66 


Coat  per 

unit. 


$0.07 

L27 

.15 

.20 


5,588.65 


1.60 


Amount. 


1368.05 

7, 106. 76 

855.65 

1,132.02 


0,468.28 


CUTTINO. 


Qasny-faoe  sahlar 

rointed-faoe  ashlar 

Special  dimension 

Miter  sill 

Cheeks,  ladder,  and  bulkhead 

Cirrular  eoraen 

Hollow  quoins 

Wsll  coping 

Coping  lor  west  abutment 

Material 

Sngineering,  superintendenoe,  etc. 


ToUl 


Oubieyards, 

301.07 

503.81 

101.26 

141.66 

75.50 

44.00 

10.23 

.70 

20.60 


$8.80 
10.50 
U.28 
17.65 
17.42 
15.80 
25.05 
12.00 
12.64 


1.387.02 


$3,441.42 

6,235.00 

1,142.11 

2,500.30 

1,315.21 

605.20 

48L71 

0.48 

260.38 

l«074.a0 

2,333.00 


10,488.20 


DRLIVERINO. 


Stone  prerUmakj  cut  and  backing  . 
Enginesring,  superintendonce,  etc 


Total 


OtUneyardM. 
1,133.05 


$0.86 


1,133.05   .. 


$300.67 
63.01 


450.48 


The  steamer  Annie  M,,  of  Gadsden,  Ala.,  a  stem -wheel  towboat,  was  purchased 
and  fitted  up  during  the  year. 

During  March  932  cubic  yards  of  sand  were  loaded  upon  barges  near  Lock  No.  2, 
and  brought  to  Lock  No.  4,  and  stored  in  the  yard  to  be  used  for  mortar. 

(o)  Completing  the  main  dam. — ^The  work  to  be  done  consisted  in  putting  on  the 
rrest  and  repairing  some  damage  that  the  dam  had  suffered  during  the  previous 
winter  on  account  of  its  unfinished  state.  This  was  commenced  on  August  13  and 
completed  November  5,  1892,  with  several  interruptions  on  account  of  high  water. 
Tbo  following  table  fives  the  total  cost  of  th»  dam,  and  includes $31,363.09  expended 
during  the  previous  fiscal  year: 

MAIN  DAM. 


Class  of  work. 


Preparing  foundation 

Crib  work  and  sheet  piling  in  place,  including  fastenings .  feet,  R  M . . 

.Sttme  Ailing cubic  yards.. 

Engineering,  superintendence,  etc.,  during  fiscal  ynar  ending  June 
3U,18«3 


Total 


Quantity. 


531.024 
7,000.00 


Cost  per 
unit. 


$16.65 
3.13 


Anoont* 


$588.83 

8.830.17 

24,743.44 

822.18 


84,003.12 


(d)  The  eoping  of  the  abutment  has  been  cut  except  one  piece.  Four  hundred 
and  twelve  and  forty-nine  one-hundredths  onbio  yards  of  stone  was  placed  below 
the  abutment  as  a  shore  protection. 

Box  skoals. — ^A  drawinj^  is  transmitted  herewith  showing  the  present  condition  of 
this  shoal  and  its  condition  before  the  improvement  was  commenced.    It  is  an  extent 
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siye  reef  of  rock  lying  at  the  head  of  the  pool  of  Dam  No.  4.  It  is  proposed  to  makt 
a  cut  100  feet  wide  through  the  rock  to  give  a  navigahie  depth  of  4  feet  at  Iot 
water.  The  work  was  in  progress  at  the  beginning  of  the  fiscal  year,  having 
been  commenced  the  preceding  May.  Since  November  18, 1892,  the  channel  hi* 
been  in  use,  but  it  has  not  yet  been  completed  to  its  full  width  and  depth  throoeh- 
out.  The  materisil  excavated  was  placed  so  as  to  form  a  training  dam  on  the  octf? 
edge  of  the  channel.  Some  waste  stone  was  also  brought  from  Collins  Spring  QnArrj 
for  this  dam.  By  building  the  upper  end  of  the  dam  hrst  and  throwing  a  ligbt  tres- 
tle dam  across  the  head  of  the  cut,  the  water  was  lowered  sufiBcientiy  to  make  n 
possible  to  do  a  large  part  of  the  excavation  nearly  dry.  Throe  steam  drills  ^rt-r* 
used  in  addition  to  a  force  of  hand  drillers.  After  the  dipper  dredge  was  finishtil. 
it  was  used  to  remove  the  material  excavated.  The  following  table  gives  the  C4>ftt 
of  the  work  up  to  date,  and  includes  $1,290.25  expended  daring  the  pxevioos  t»i^ 
year: 

BOX  SHOALS. 


Class  of  work. 


Bock  excavntion,  inclnding  deposit  of  stone  in  training  dam. 
Engineering,  superintendence,  etc 


Qnantitj. 


Ou.yds, 

3,208 


Total 


3,208 


Cost  per 
unit. 


$3.10 
.361 


AbmwtrL 


3.4^  ,     u,im» 


A  small  amount  of  work  has  been  done  at  three  other  small  shoals  between  Locki 
Nos.  3  and  4,  and  is  in  progress  at  the  end  of  the  fiscal  year.  The  work  reqnired  cov- 
sists  principally  in  removing  bowlders  and  projecting  points  of  rock,  except  at  ocr 
point  where  a  cut  of  about  50  feet  in  solid  rock  will  be  required. 

On  March  11,  1893,  Assistant  Eugineer  D.  M.  Andrews  made  an  observation  u^^ 
Polaris  at  elongation  to  determine  and  mark  upon  the  ground  the  tme  meridian  i: 
Lock  No.  4.    The  variation  of  the  needle  was  determined  to  be  2^  east. 

The  following  is  a  statement  of  expenses  during  the  fiscal  year  ending  June  3('. 
1893: 

1.  Chanel  work,  between  locks  Nos. 3  and  4 .* $10. 31*  1' 

2.  Cofi'er  dam  for  Lock  No.  4,  including  stopping  leaks .- 15, 271*,  v 

3.  Quarrying  and  cutting  stone  for  Lock  No.  4,  and  transportation  of 

stone  already  cut 25,  ^-"^ 

4.  Other  work  of  preparation  for  masonry  of  Lock  No.  4 6,01«'.*4 

5.  Coping  of  the  west  abutment  and  shore  protection  below  it hoT. '  1 

6.  Completing  and  repairing  Dam  No.  4 2,8DT.S> 

7.  Purchase  of  plant  as  follows : . 

Steamer  Annie  M.,  and3  barges $8,000.00 

Manila  rope 651.48 

Tackle  blocks 127.50 

Pipe  fittings .-..        104.42 

Horse  powers 760.00 

Pumping  engine  and  pump 778,75 

Steamdrills 588.00 

Hoisting  engine ,. . . : 397. 00 

Miscellaneous  articles  of  property  on  the  property  list.    1, 059. 00 

12.46fil5 

8.  Repairs,  maintenance,  and  operating  to  wheat 6^  (HI.  3i 

9.  Ofiice  expenses,  superintendence,  and  items  not  specially  chargeable 

to  any  work 9,r>4r.  **^ 

10.  Expenses,  Montgomery  office 1,1V'  '•' 

11.  Recording  gauge  at  LockNo.  5 »ii*  <« 

12.  Material  on  hand  and  unfinished  cut  stone 236.  •^' 

13.  Sundry  small  amounts  belonging  to  work  of  previous  years ....         291.  T4 

Total •   9(^92LS 

EECOMMENDATIONS  AND  ESTIMATES. 


A  work  of  this  magnitade  can  be  carried  on  much  more  econom- 
ically and  cx)mpleted  at  a  mucli  less  ultimate  cost  with  large  appropri 
ations,  which  will  enable  the  work  to  proceed  without  intermptioD. 
and  with  efficient  plant  and  a  large  working  force. 
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The  balance  now  available  will  all  be  exi>ended  by  Jane  3(K  1894^  in 
continaing  the  improvement  of  the  channel  between  lockfi  Kos.  3  and 
4,  and  in  the  construction  of  Lock  No.  4,  bat  will  not  be  Bujfficient  to 
complete  laying  all  the  masonry. 

Should  the  new  appropriation  be  sufficiently  large,  it  is  expected  that 
Lock  No.  4  can  be  completed  and  opened  to  navigation,  and  work  be- 
gun on  one  or  more  of  the  locks  to  be  built  below  it,  during  the  year 
ending  June  30, 18d5. 

Money  statement 

Jnlj  1, 1S92, balance  unexpended $5|855.77 

Amount  appropriated  by  act  approved  July  13, 1892 130, 000. 00 

135, 855. 77 
June  80, 1893,  amonnt  expended  during  fiscal  year 85,503.21 

July  1, 1893,  balance  unexpended 50,292.56 

July  1, 1893,  outstanding  UabUities ' 8,8U.08 

July  1, 1893,  balance  available 41,448.48 


'Amount  f estimated)  required  for  completion  of  existing  project 960, 183. 00 

Amount  tnat  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1895  600, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acU  of  1866  and  1867  and  of  sundry  civil  act  of  March  S,  1893. 


COMMSRCIAI.  STATISTICS. 


Reported  by  the  White  Star  Line  Steamboat  Company  and  the  Lathrop-Hatten 
Lnmi>er  Company,  of  Riverside,  Ala.  The  statistics  of  tiie  lumber  business  are  not 
complete.  It  has  not  been  practicable  to  obtain  a  statement  of  the  rafting  done  by 
other  lumber  companies  and  private  individuals. 


Stem-whoel  •teamboat 

Regfttered 
tonnage. 

Draft  of  water. 

BODBd 

tripa. 

between  what  plaoea. 

Pnaaen- 

Light 

Loaded. 

gen. 

Clifford  B.8esv 

US.  80 

Jncheg. 

19 

52 

S5 

28 

Bome,  Oa.,  and  Gada- 
den,  Ala. ;  Greens- 
port  and  looka  1, 2, 3, 
and  4,  Ala. 

do 

1,390 
680 

Bfnara , 

Dreighi  carried. 


Articles. 


Cotton bales. 

Cotton  aeed saoka. 

Fertilisers do... 

Hideo  and  skins packages. 

LlTO  stock head. 

Lrnnber feet. 

K*fled  timber  and  logs do... 

Staves •. pieces. 

Provisions packages. 

Grain sacks. 

Hlscellaneoos  freight packages. 

•Tbtal 


Quantity. 


18,000 

10,000 

17,000 

200 

150 

7,000,000 

8,000,000 

2,600,000 

28,000 

00.000 

60,000 


Eatimated  value  of  above  freights  (in  round  numbers),  $1,480,000, 

KNO  93 IW 


Tons. 


4,400 

800 

1,700 

11 

80 

17,000 

18,000 

2,100 

1,700 

3,200 

0,500 


55,471 
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In  forwarding  the  statistics  the  president  of  the  Lathrop-Hatten  Lmuber  Compaov 
remarks: 

''  The  delay  of  work  at  Lock  4  costs  our  company  $10  per  day  in  having  to  brpak 
np  onr  rafts  and  keeping  a  crew  of  men  at  that  point  to  roll  logs  over,  and  ahso  tb^* 
attendant  sinkage  of  yellow  pine  logs.  We  earnestly  pray  that  the  work  may  hr 
prosecnted  with  all  possible  haste  in  order  that  timber  and  lumber  may  be  m»i-r.- 
factured  in  this  part  of  the  State  as  cheaply  and  ae  economically  as  elsewhere,  wh:> 
the  matter  of  transporting  iron  and  coal  by.  this  route  to  Mcmtgomery,  Mobile,  ai»i 
the  coast  is  a  matter  of  history,  and  we  regard  it  as  of  the  utmost  importance  to  tlte 
State  and  nation.'' 

2.  BETWEEN    WETUMPKA,    AL.A.,    AND     THE     EAST    TENNBSSKB,  TIB- 

GINIA  AND   GEORGIA   RAILROAD  BRIDGE. 

A  PPKOPItl  ATIONS. 

September  19, 1890 eioOj-o^ 

July  13, 1892 100,tM.« 

OPERATIONS  TO  JUNE  30,  1892. 

In  October,  1890,  a  party  was  organized  and  stationed  at  Wetnmpta 
to  make  the  detailed  surveys  necessary  for  the  precise  locataon  of 
Locks  Nos.  31, 30,  and  29,  and  to  make  a  series  of  velocity  and  dischar^t- 
measurements  at  all  stages  of  the  river  from  low  to  high  water.  TLt* 
party  was  engaged  in  this  work  during  the  remainder  of  the  fiscal 
year. 

Actual  work  of  improvement  of  this  section  of  the  river  was  bejrun 
September  7, 1891,  and  by  June  30, 1892,  a  yard  had  been  made  at  tbt- 
site  of  Lock  No.  31  by  depositing  about  6,000  cubic  yards  of  earth  aiui 
rock  (removed  in  connection  with  the  channel  work  in  the  river)  in  tii^ 
gully  which  occupied  the  greater  part  of  the  area.  A  temporary  br^ik 
watc»r  of  loose  rock  was  constructed  in  the  channel  of  the  river  in  onler 
to  deflect  the  current  from  the  proposed  site  of  the  cofferdam.  Most  ni 
the  necessary  workshops,  shed,  etc.,  were  erected.  Two  barges  for  tb** 
conveyance  of  sand  were  built,  and  an  inclined  railway  and  sand-storajr^* 
bin  constructed.  Eock  excavation  in  the  channel  above  the  lock  wiis 
commenced  in  October,  1891,  and  2,786  cubic  yards  removed  before  i\w 
end  of  the  fiscal  year.  Detailed  surveys  were  made  for  the  location  <>!* 
Locks  Kos.  29  and  30,  and  for  the  location  of  a  channel  through  M<v 
casin  Reef,  between  these  two  locks.  A  contract  had  been  entered  iiJto 
for  the  supply  of  about  900  cubic  yards  of  cut  stone  for  the  face  of  th** 
walls  of  Lock  Ko.  31,  but  only  about  35  cubic  yards  had  been  delivered. 

WOEK  DONE  DURING  PAST  FISOAL  TEAS. 

Assistant  Engineer  Charles  Firth,  in  local  charge  of  the  work  on  this 
section  of  the  river,  reports  as  follows: 

OperationB  during  the  year  have  been  confined  to  the  site  of  Lock  No.  31.  and  t4i 
the  channel  work  at  the  head  of  the  rapids  above  the  lock;  the  work  at  both  |mm?:5 
has  been  veiy  much  delayed  and  complicated  by  the  succession  of  floods  in  this  ]^^i 
tion  of  the  river^  caused  by  the  excessive  rainfall  throughout  the  year.     On  niiM^  <ii«- 
tinct  occasions  the  river  has  risen  to  a  sufficiently  high  stage  to  compel  the  ent.rr 
suspension  of  all  work  in  the  bed  of  the  river;  the  longest  time  over  wnich  this  c<>*i 
dition  extended,  without  intermission,  was  from  November  6, 1892,  to  June  21. 1  vf 
with  the  exception  of  four  days  toward  the  end  of  May.    The  maximum  fa«i^'.: 
Attained  was  46  feet  above  low  water. 

From  the  fact  that  several  individuals  laid  claim  to  the  land  which  it  was  nec**- 
sary  to  acquire  as  a  lock  yard,  and  none  of  the  claimants  could  produce  a  clear  tit'( 
to  the  same,  it  was  thought  advisable  to  acquire  such  title  by  condemnation  pr<  ^ 
ceedings,  which  was  accordingly  done  in  the  United  States  district  court  for  tl- 
middle  district  of  Alabama  in  July,  ISl^'J.  The  title  was  finally  approvtrd  and  lu- 
amount  of  award,  $1,000,  was  paid  into  the  said  court  on  March  16, 1SS3, 
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The  ooDBtrnotion  of  the  look  keeper's  house,  which  it  was  proposed  to  nse  tempo- 
rarily as  an  office  and  quarters,  was  proceeded  with  as  soon  as  the  liuid  was  con- 
demned, and  was  completed  and  occupie<l  by  November  4, 1892. 

The  principal  work  of  the  season  at  the  lock  site  was  the  partial  construction  of 
the  cofferdam,  which  was  commenced  on  Au^^t  14, 1892;  but  it  was  washed  out  or 
otherwise  dainaged  by  floods  three  times  dunne  the  first  few  weeks  after  commence- 
ment. By  November  5  the  head  wall  of  the  cofferdam  was  so  far  advanced  that  two 
days  more  would  have  been  sufficient  to  complete  it,  but  heavy  rains  set  in,  and  the 
river  acain  rose  so  rapidly  that  the  divers^  who  were  oompletinff  the  sheathine  of 
the  cribs,  could  not  keep  their  feet,  and  before  other  means  could  be  adopted  ibur 
bays  of  sheathing,  which  were  not  yet  backed  up  by  the  clay  filling,  were  forced  in 
by  the  rash  of  water.  The  dam  was  weighted  down  with  all  the  weisht  that  could 
be  Kotten  on  to  it,  but  as  the  river  rose  the  unfilled  portion  of  the  dam  gradually 
alia  downstream  until  it  finally  stopped  about  2  feet  out  of  line  with  the  ends.  As 
soon  as  an  examination  could  be  made  it  was  found  that  the  sheathing  aU  along  the 
dam,  which  before  was  hiade  a  perfect  fit  with  the  inequalities  of  the  rocky  bottom. 
ha<i  been  torn  from  the  crib  timbers ;  this  was  patched  up  and  a  toe  of  bags,  filled 
with  puddled  clay,  was  formed  along  the  inside  of  the  core,  but  it  is  doubtful  whether 
the  dam  will  ever  be  as  tight  as  it  was  before  the  slip  took  place.  It  was  found  im- 
possible to  again  make  tignt  the  sheathing  of  the  outer  wall  of  the  outside  cribs,  so 
It  was  decide  to  fill  the  whole  of  the  outer  cribs  with  stone.  The  clay  filling  for 
the  inside  crib  and  the  core  of  the  cofferdam  was  obtained  Arom  the  river  bank  a 
short  distance  below  the  lock,  and  a  railroad  track  of  36  inches  gauge,  built  between 
the  two  points,  a  small  tank  locomotive  purchased,  and  15  dump  cars  built  to  trans- 
port the  material.  All  work  on  the  cofferdam  was  suspended  for  the  season  on  De- 
cember 13,  380  linear  feet  out  of  the  total  of  900  feet  having  been  completed.  On 
May  22, 1^3,  the  work  was  recommenced,  but  the  river  rose  again  on  the  29th  and 
nec<^s6itated  another  suspension  of  the  work  till  June  21, 1893. 

The  work  sostained  practically  no  iigury  during  the  high-water  season. 

During  the  previous  fiscal  year  a  contract  was  entered  into  with  Mr.  Frank  Bald- 
win, of  Birmingham,  Ala.,  to  supply  and  deliver  about  900  cubic  yards  of  cut  stone 
for  facing  walls  of  the  lock  above  low- water  level.  Up  to  May  5, 1892,  the  time  of 
the  expiration  of  the  contract,  only  35  cubic  yards  of  this  stone  had  been  delivered, 
and  an  extension  of  time  to  September  30, 1892,  was  asked  for  and  granted;  during 
this  extension  about  170  additional  yards  were  shipped  from  the  quarry  in  two 
consignments,  but  as  the  contractor  has  not  yet  paia  tha  freight  charges  on  either 
consignment,  as  specified  in  the  contract,  the  stone  is  still  in  the  hands  of  the  rail- 
road company.  Owing  to  the  delay  and  apparent  inability  on  the  part  of  the  con- 
tractor to  complete  his  contract,  the  annulment  of  the  same  was  recommended,  and 
approved  by  the  Chief  of  Engineers;  and  it  was  decided  to  abandon  the  use  of  out 
stone  in  the  lock  walls,  except  for  the  hollow  quoins,  and  adopt  instead  a  facing  of 
a  saperior  quality  of  concrete  to  that  forming  the  bulk  of  the  wall. 

W  oen  the  adoption  of  concrete  walls  was  approved,  it  was  intended  to  obtain  the 
necessary  sand  from  a  bar  in  the  Alabama  River,  about  15  miles  below  Wetumpka, 
but  on  entering  into  negotiations  with  the  owner  of  the  adjoining  property,  who, 
under  the  law,  is  also  the  owner  of  the  bar,  such  an  exorbitant  price  was  asked  for 
the  sand  that  it  was  decided  to  look  elsewhere  for  it.  An  examination  of  the  bed  of 
the  river  immediately  below  the  lock  site  resulted  in  the  discovery  of  a  large  deposit 
of  j^ood  sand  and  gravel  suitable  for  concrete.  By  authority  of  the  Chiei  of  Engi- 
neers a  dredge  boat  was  built  on  the  works  during  the  high- water  season,  and  a  sand- 
pumping  outfit  purchased  firom  the  Morris  Machine  Works,  of  Baldwinsville,  N.  Y. 
The  whole  was  completed  by  March  2^,  1893,  but  the  dredge  was  not  put  to  work 
till  May  18,  owing  to  high  water.  She  has  since  been  working  intermittently  clear- 
ing sand  and  other  deposit  from  the  line  of  the  cofferdam.  Drawings  and  specifica- 
tions have  been  prepared  for  the  erection  of  a  cement  house  and  concrete  mixing  and 
distributing  plant.  Proposals  for  the  supply  and  the  delivery  of  the  necessary 
machinery  for  the  same  were  asked  for  by  advertisement  and  opened  on  June  24th. 
The  total  of  the  lowest  bids  for  the  different  items  amouDQted  to  $3,054.00  -^  about 
$19.50  for  rope,  and  their  acceptance  was  recommended. 

The  materials  for  the  construction  of  the  building  have  been  purchased,  and  it  is 
now  being  erected. 

Proposals  have  been  asked  for  by  advertisement  for  the  supply  and  delivery  of  the 
quoins  and  other  special  stones  required  for  the  lock.  The  proposals  are  to  be 
opened  on  July  18, 1893. 

Kock  excavation  for  a  channel  of  6  feet  depth,  through  the  large  reef  at  the  head 
of  Wetompka  Rapids,  about  half  a  mile  above  the  site  of  Lock  No.  31,  progressed 
favorably  throughout  the  year,  except  during  the  winter  suspension,  horn  December 
20,  1892,  to  May  17, 1893,  aJthongh  considerable  trouble  ancf  delay  was  caused  near 
the  beginning  and  end  of  that  period  by  sudden  floods,  which  sometimes  did  consid* 
arable  damage  to  the  plant. 


1732   REPORT  OF  THE  CHIEF  OF  ENGINEERS,  U,  8.  kBMY. 

At  the  beginning  of  the  fiscal  year  an  inclined  railway  waa  bnilt  from  the  soifaoe 
of  the  reef  to  the  top  of  the  bank;  this  is  operated  by  a  noisting  engine,  which  hauls 
the  loaded  cars  up ;  thev  are  then  mn  along  the  edge  of  the  bank  and  dumped^  thm 
nsing  the  waste  material  or  soft  rock  as  a  protection  to  the  caying  bank.  The  hsrdflr 
rocky  which  is  fonnd  embedded  in  the  other  in  the  form  of  bowlders,  is  loaded  oa 
scale  boards,  which  are  hauled  np  the  incline  on  flat  cars,  the  scale  boards  being  then 
lifted  by  a  derrick,  operated  by  the  hoisting  engine,  and  depoeited  on  a  platform 
near  by,  nnder  which  stands  a  No.  3  Gates  rock-breaker;  the  broken  stone  tails  into 
a  screen ,  and  thence  into  a  car,  which  dei>osits  it  into  storage  bins  for  fiitiire  use  in 
concrete;  Uie  screened  material  will  be  used  for  finer  concrete  for  exposed  snrftoes. 

SlaUmeni  of  co9i  of.  work  during  JUeal  year  muUng  June  SO,  189S, 

[Inoliiding  oatstaBding  UabiUiiet  of  $6,088.70,  and  ezdadhig  10,786.4?  of  UabUttieo  of  Jaae»,  un. 

paid  during  the  yesr.j 

Construction  of  cofferdam,  Lock  No.  31  (unfinished) $17,677.94 

Rook  excavation  in  channel,  6,266  cubic  yards,  at  $1.60 10, 025.  GO 

Plant  and  tools  purchased • 9,069.98 

Engineering  and  superintendence  not  properly  chargeable  to  any  particu- 
lar work,  office  rent,  firewood,  etc 4,109.70 

Lock  keeper's  house ;..... 3,061.51 

Dredge  boat  and  pumping  machinery  complete 2,843.47 

Cemeut  house  (unfinisheo) 1,219.94 

Rent  and  purchase  of  land,  Lock  No.  31 1,127.13 

Sundry  repairs  and  alterations  to  plant  and  tools 943.81 

Construction  of  crushed-stone  bins 980.13 

Subsistence  and  forage 92&d0 

Workshops,  sheds,  stone  yard,  traveler,  etc 854.73 

Care  of  property  during  nigh  water 6S2.10 

Stone  crushed  and  stored,  ^1  cubic  yards,  at  94  cents 527. 34 

Repairs  to  steamer  Coo$€ida 449.31 

Inclined  railway  and  storage  bin 443.00 

Sand  pumped  from  site  of  cofferdam  and  steered,  1,031  cubic  yards,  at  40 

cents 412.40 

Filling  and  grading  lock  yard : 210.50 

Recording  gauges *. 207.70 

Rent  of  telephones 147.00 

Expense  connected  with  cut-stone  contract  (inspection) 138. 30 

Blue  printing  and  photographing  room  and  materials. ... 144. 83 

Traveling  expenses 82.60 

Bridge  and  ferry  tolls 47.50 

Montgomery  office  expenses 1,902.86 

Total 68,206.74 

RECOMMENDATIONS  AND  ESTIMATES. 

When  this  work  was  begmiy  in  1891,  as  an  Entirely  new  work,  there 
was  no  plant  nor  material  of  any  kind  on  hand.  A  very  complete 
working  force  and  plant  have  now  been  obtained  for  the  oonstmctioD 
of  Lock  No.  31,  which  is  to  be  bnilt  of  concrete,  and  it  is  ej^ectedthat 
the  lock  can  be  built  very  rapidly  as  soon  as  the  cofferdam  is  com- 
pleted, and  that  the  balance  of  the  appropriation  now  available  will 
be  exhausted  by  June  30, 1894. 

Should  the  new  appropriation  be  sufficient^  the  construction  of  Locks 
Nos.  30  and  29  will  be  begun  with  it^  Nearly  all  the  plant  which  has 
been  bought  for  the  construction  of  Lock  No.  31  will  be  transferred 
successively  to  the  locks  above  it,  and  the  cost  of  building  these  locks 
will  therefore  be  considerably  less  than  that  of  building  Lock  No.  31. 

An  improvement  of  tibds  magnitude  can  be  carried  on  economically 
and  completed  within  a  reasonable  time  only  by  the  appropriation  of  sof* 
ftdently  large  amounts  to  enable  the  work  to  proceed  without  intermp 
tion  on  account  of  lack  of  funds. 
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Money  statement. 


Jmlyl,  1892,  balance  unexpended $104,736.06 

Amoimt  appropriated  by  act  approved  Jnly  13, 18d2 100,000.00 


Jane  30, 1893,  amount  expended  daring  fiscal  year. 


a0i,736.06 
62,937.51 


Jaly  1, 1898,  balance  anexpended 141,798.55 

Jaly  1,  1893  oat«t«nding  liabilities $5,053.70 

Jnly  1, 1893,  amoant  covered  by  nncompleted  contracts  aa- 

thorized  bat  not  yet  exeoated 3,073.50 

8,127.20 

Jaly  1, 1893,  balance  available 133, 671. 35 


Amoant  (estimated)  required  for  completion  of  existing  project 4, 843, 074. 00 

Amoant  that  can  be  profitably  expended  in  fiscal  year  ending  Jane 

30,1895 600,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

harbor  acts  of  18(S6.and  1867  andof  sundry  oivU  act  of  March  3, 1893. 


AMraet  of  hidsreoehed  by  Capt.  PhUip  M,  PrUte,  Corps  ^  Engineen,  for  fumUhing 
machinery  for  a  oonereie mixing  wad  ^MbuUng  plant  at  notumpka,  Ala.^  {improving 
Coosa  Biver,  Georgia  and  Alabama^  betweon  Wetumpka  and  East  Tennesaoe,  Firginia, 
and  Qtorgia  Bailroad  Bridge)  and  opened  •»  June  24, 1S9S, 


I 


Name  and  addreM 
of  Udder. 


Stoi&wr  &,  Sloan, 
Chattanooga, 
Tens. a 

jr.  H.  Day  *  Go, 
Glselnnatl,01ilob. 

aaPoTsaith  ICa- 
eliiaa  Co.,  Man- 
oboster,  N.  H. «. . . 

The  Manhattan 

SapplyCoM  New 
7orlL,N.  7.  d  . . . , 

Bodcon,  Haller,  &, 
F^ToL  Cincin- 
nati, Ohioc 

Xvan-Mo  Donald 
Kanufactn  r  i  n  g 
pp.,    Baltiniore, 


Hd./.. 
i.Carl 


Tho«.CarUn'a  Sons. 
Allegheny,  Pa.  g.. 


%. 

o8 


! 


IM8.68 

1,82».00 

640.00 

♦750.00 


Ml.  00 


1 

I 


$27e.28 
203.51 


•100.60 


'153.50 


1 

A6 


% 


$400.00 


418.00 


447.00 


*300.00 


303.40 


O  U 

I 


$190.00 


170.00 


4l 


I 


& 


«M5.00 


610.00 


nOS.M*t205.00 


•CO 


$3,773.80 
1,716.  bo 
1,764.00 
1,350.00 


00 
l,185u60 


^  u 


I 


e 


$348.00 


*252.00 
283.00 


II 

lit 


$500.00 


♦202.00 
880.00 


I 


$3,606.00 


alTo  gnarantee  and  no  Justification  of  guarantors.    Delivery  five  days,  Chattanooga. 

h  All  aeliverad  in  sixty  days  from  receipt  of  notifloation. 

c  Dellvety,  fiirty-two  days. 

dDeUvery,  sixty  days. 

tfSnsine,  twenty  days;  balsnoe,  sixty  days. 

/Defivery,  forty  days. 

g  Dettvscy :  Item  A,  forty  days ;  item  B,  twenty  days ;  item  C,  fifteen  days ;  Item  D,  twenty-five  days  \ 
itemS,  foorteen  days;  itemF,  thirty-five  days;  iton  G,  twenty -eight  days;  item  H,  twen^'-eight 
days. 

*  Baoonmiended  for  aooeptanee.    Total,  $8,054. 

fAlwat  IfiO  fcet  wire  rope,  at  13  cents  per  iiooti  $10.60L 


/ 
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COMMERCIAL  STATISTICS. 

On  March  15,  1887,  the  Coosa  River  Improvement  Convention,  composed  of  repre- 
sentative citizens  of  Alabama  and  Georgia,  and  presided  over  by  the  governor  of 
Alabama,  assembled  at  Montgomery  and  prepared  a  memorial  to  Congress. 

The  memorial  contains  detailed  statistics,  and  after  describing  the  advantages  to 
be  derived  irom  the  improvement  of  the  Coosa  River,  couclndes  with  the  following 
summary : 

**  The  Coosa  River  presents  the  cheapest  and  most  certain  water  route  to  the 
Gulf  of  Mexico  of  the  coal,  iron,  cotton,  and  cereals  of  a  vast  extent  of  country. 

"The  removal  of  the  obstructions  which  cut  in  half  this  river,  now  navigable  for 
hundreds  of  miles  below  and  above  such  obstructions,  is  a  national  duty,  in  view  of 
the  commerce  it  would  pour  into  the  Gulf  of  Mexico.  The  opening  of  the  Coosa 
would  enable  the  Government  to  move  munitions  of  war  from  the  interior  to  the 
seaboard  safely  and  expeditiously. 

"  It  would  'place  the  navigable  waters  of  the  Coosa  so  close  to  the  navigable 
waters  of  the  Tennessee  that  water  communication  between  the  two  streams  must 
certainly  follow,  and  thus  afford  the  Tennessee  River  and  ita  vast  tributarieB  an 
outlet  to  the  gulf  by  way  of  the  bay  of  Mobile." 


P  12. 

OPERATING  AND  CARE  OP  CANALS  AND  OTHER  WORKS  OP  NAVIGATION 

ON  COOSA  RIVER,  GEORGIA  AND  ALABAMA. 

The  expenses  of  operating  and  care  of  Locks  Kos.  1,  2,  and  3,  and 
canal  between  Locks  Nos.  2  and  3,  dnring  the  past  fiscal  year  have 
been  paid  in  the  manner  indicated  by  section  4,  act  of  July  5,  1884. 

Lieut.  William  B.  Craighill,  Corps  of  Engineers,  has  been  in  local 
charge  of  the  work,  and  reports  as  follows: 

The  locks  have  been  in  operation  throuffhout  the  year,  without  accidents  or  serious 
delays,  except  that  on  August  18,  1892,  the  maneuvering  cear  of  the  upper  gates  at 
Lock  No.  2  was  broken  by  a  steamboat  striking  one  of  tne  gates  with  her  >vheel. 
These  gates  have  since  been  maneuvered  by  hand  tackle.  A  new  set  of  gear  of  the 
spar  and  capstan  type  has  been  ordered,  but  not  yet  received,  from  the  manufactnren. 

Repairs  and  improvements  have  been  as  follows : 

A  wire  fence,  with  oak  posts  and  top  and  bottom  rails,  was  put  up  on  the  boand- 
ary  line  of  the  reservation  at  all  the  locks. 

Seven  latches  for  the  valves  were  received  and  placed;  two  at  Lock  No.  1,  one  at 
Lock  No.  2,  and  four  at  Lock  No.  3.  A  drawing  showing  details  of  one  latch  is  bere- 
with. 

The  machinery  for  one  three-fourths  yard  dipper  dredge  was  purchased  from  tbe 
Osgood  Dredge  Company,  and  the  hull  was  buut  and  the  machinery  placed  by  hired 
labor. 

As  required  by  law,  the  following  statement  of  expenses  is  submitted : 

Statement  of  the  expenses  incurred  during  the  fiscal  year  ending  June  SO,  1893,  in  operat- 
ing and  keeping  in  repair  Locks  Nos.  1,  2,  and  S,  and  th^  canal  between  Locks  Nos.  3 
and  3,  Coosa  River,  Georgia  and  Alabama. 

[Inolnding  outstanding  liabilities  Jnne  30, 1893,  and  exolniUnir  the  snm  of  KI26.20,  paid  in  MtUemeDt 

of  outstanding  liability  of  fiscal  year  encung  June  30, 1892.] 

Lock  No.  1 : 

Lock-keepers'  salary,  twelve  months,  at  $50 $600. 00 

Labor,  fitting  on  latches  for  valves '28.00 

Oak  lumber  and. fencing 64.44 

Nails  and  staples 3.05 

Labor,  building  fence 166.12 

Painta,  oils,  and  whitewash 20.27 

$gn.8« 
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Statemen.  of  the  expenses  incurred  during  the  fiscal  year  ending  June  SO,  1893,  in  opera 
ing  and  keeping  in  repair  Lock$  Koa.  1,  £,  and  S,  etc, — Continaed. 

Look  No.  2s 

Lock-keeper's  salary,  12  months,  at  $50 $600. 00 

Labor, fitting  on  latches  for  valves 12.00 

Oak  lomher  for  fencing 22.56 

Naila  and  staples 1.25 

Labor,  building  fence 41. 75 

Maneuvering  gear  for  npper  gates 125. 00 

Paints,  oils,  and  whitewash 20.26 

$822.g 

Look  No.  3: 

Lock-keeper's  salary,  12  months,  at  $50 600.00 

Labor,  fitting  on  latches  for  valves 46.50 

Oak  lumber  for  fencing ^ 33.42 

Nails  and  staples 1. 85 

Labor,  building  fence 93.00 

Paints,  oils,  and  whitewash 20.27 

795.0 

Dredge: 

Machinery,  delivered 4,964.42 

Lumber  for  scow 367. 08 

Hardware 132.88 

Labor,  building  scow  and  fitting  on  machinery 1, 083. 84 

6,548.2 

Miscellaneous : 

Diving  dress  and  fittings 46.46 

Transportation  of  funds 2.05 

48.5 

Total 9,086.4 

Money  statement, 

July  1,  1892,  balance  unexpended $637.5 

July  8,  1892,  allotment 10,53L7 

Available  for  fiscal  year  ending  June  30, 1893 11,169.2 

June  30, 1893,  expend^  during  fiscal  year ^ 9,366,5 

June  90,  1893,  balance  unexpended 1,802.7 

June  30,  1893,  outstanding  liabilities 346.2 

June 30, 1893,  balance  available 1^456.5 


P13. 

IMPROVEMENT  OF  CAHABA  RIVER,  ALABAMA. 

PLAN  OF  IMPROVEMENT. 

The  present  plan  of  improvement  was  adopted  in  accordance  with  th< 
re<*ommendations  contained  in  the  reports  of  surveys  and  examination] 
printed  in  the  Annual  Beports  of  the  Chief  of  Engineers  for  1875,  p 
11,  and  for  1881,  p.  1232. 

The  project  contemplates  obtaining  a  navigable  channel  from  itt 
mouth  tx)  the  town  of  Centerville,  a  distance  of  88  miles,  by  the  remova 
of  snags,  logs,  etc.,  from  the  channel,  cutting  overhanging  trees  fron 
the  banks,  excavating  the  soft  rock  and  gravel  bars,  and  deepening 
sand  bars  by  works  of  contraction  and  shore  protection,  the  channe 
to  be  3  feet  deep  at  low  water,  100  feet  wide  in  open  river,  and  60  fee 
wide  through  the  bars. 

Above  Centerville  the  river  is  a  series  of  pools  and  rapids,  having  3 
faU  of  109.2  feet  in  21  miles.  This  portion  of  the  river  passes  thrcmgl 
the  extensive  Cahaba  coal  fields,  but  can  only  be  made  navigable  by 


7 « 
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system  of  locks  and  dams.    Below  Centerville  the  river  is  a  series  of 
pools  aud  rapids,  baviug  a  fall  of.  127.4  feet  in  88  miles. 

The  act  of  August  5, 1886,  appropriated  $7,000  for  contintuDg  the 
improvement,  but  with  the  proviso  that  ^^  no  part  of  said  sum  shall  be 
expended  until  the  officer  in  charge  shall  have  reported  that  the  rail- 
road and  other  bridges  crossing  said  river  have  been  provided  with 
good  and  suitable  draw  openings."  No  changes  had  in  the  meantime 
been  made  in  the  bridges,  but  the  act  of  September  19, 1890,  provided 
that  '^  the  existing  provision  restricting  the  expenditure  of  the  balance 
now  available  for  the  improvement  of  said  river  is  hereby  repealed, 
and  the  said  balance  shall  be  expended  in  continuing  the  improvement 
thereof." 

APPROPBIATIONS. 

August  2, 1882 $20,000 

July  5, 1884 10,000 

Augusts,  1886 7,500 

July  13,1892 7,500 

Total , 46,000 

OPERATIONS  TO  JUNE  30,  1892. 

The  appropriations  to  June  30, 1886,  amounted  to  $30,000,  and  with 
this  amount  it  had  been  practicable  to  build  and  equip  a  moderately 
efficient  working  plant,  and  to  improve  the  river  according  to  the  pro- 
ject adopted  from  the  mouth  to  a  point  below  the  bridge  of  the  Ala- 
bama Central  Division  of  the  East  Tennessee,  Virginia  and  Georgia 
Bailroad,  a  distance  of  about  19^  miles,  and  to  make  a  partial  improve- 
ment of  the  river  to  Centerville  for  high- water  navigation  by  cutting 
overhanging  timber. 

Between  June  30, 1886,  and  June  30, 1892,  the  sum  of  $8,430.44  was 
expended.  In  the  spring  of  1891  operations  on  the  tiver  were  resumed. 
A  log  boat  suitable  for  snagging  operations  was  built,  and  employed 
during  the  following  summer  in  snagging  operations  below  WalJUuse 
Ferry. 

WORK  DONE  DTJEING  THE  PAST  PISCAL  TEAB. 

Assistant  Engineer  C.  B.  Percy,  in  local  charge  of  the  improvement, 
reports  as  follows : 

The  act  approved  July  13, 1S92,  haying  appropriated  $7,500  for  oontinuing  the  im- 
provement, work  was  resumed  August  5, 1892,  at  the  mouth  of  the  river.  The  snag 
boat  originally  belonging  to  the  TaUapoosa  River  was  substituted,  by  authority  of 
the  Chief  of  Engineers,  for  the  log  boat  belonging  to  the  Cahaba  Biver,  the  lat- 
ter having  been  ntted  up  as  a  pile-&iver  for  use  upon  the  Alabama  River.  Opera- 
tions were  continued  with  but  little  interruption  until  December  8,  when  they  were 
suspended  on  account  of  high  water,  and  the  boat  was  towed  to  Wetnmpka  and 
laid  up  at  that  point  for  the  winter  season  with  the  Alabama  River  plant.  The 
work  performed  during  the  year  ending  June  SO,  189S,  comprised  the  removal  of 
snags  and  other  obstructions  from  the  cnannel,  and  overhanging  trees,  large  logs, 
and  drift  from  the  banks,  and  cutting  stumps  level  with  the  ground,  to  a  point  21^ 
miles  above  the  mouth  and  within  one-fourth  mile  of  the  East  Tennessee,  Virginia 
and  Georgia  Railroad  bridge. 

Overhanging  trees  felled  and  cut  up 4,489 

Overhanging  trees  felled  and  pulled  back 610 

Overhanging  trees  trimmed 101 

Large  logs  on  bank  cut  up 534 

Stumps  on  bank  cut  level 344 

Snags  and  large  trees  removed  from  channel 1,098 

Rock  rpHioved  from  channel cubic  yards....        23 

Old  railroad-bridge  truss  removed  from  channel X 
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paring  the  spring  of  1893  the  snag  boat  Cdhaba  was  overhauled,  repa 
painted,  and  the  arrangemeat  of  cabin  on  lower  deck  was  so  altered  ast 
ter  faoilitiea  for  the  proper  care  of  property  and  also  famish  more 
quarters  for  the  crew. 

At  the  close  of  work  in  December,  1892,  the  river  was  navigable  fox 
steamers,  on  a  rise  of  2  feet  above  low  water,  for  a  distance  of  211  miles 
nel  being  liree  of  overhanging  timber  and  of  logs  and  snags;  bat  owin^ 
miugLam,  Selma  and  New  Orleans  Railroad  bridge,  which  crosses  the  r  i 
miles  above  the  month,  having  no  draw,  no  navigation  has  been  attem]  : 
21jt  miles  above  the  month  to  Centerville,  the  head  of  navigation,  a  dis  i 
miles,  no  work  on  the  channel  has  been  done,  except  for  a  short  dista 
consequently  it  is  ftill  of  large  snags,  frees,  and  drift  piles,  completely  i 
the  river  except  at  a  high  staee. 

It  is  recommended  that  in  the  event  of  farther  appropriations  for  a  c  i 
of  this  improvement  the  log  boat  belonging  to  the  Cahaba  River  be  chs 
self-propelling  boat,  as  a  very  large  percentage  of  the  cost  of  the  work  i 
slow  method  oif  moving  the  boat  upstream  by  warping. 

BEGOMMENDATIONS  XSTD  ESTIMATES. 

Navigation  on  this  river  is  now  completely  blocked  by  the  I 
the  Birmingham,  Selma  and  New  Orleans  Bailroad,  about 
above  the  mouth  of  the  river,  and  by  the  bridge  of  the  Alal  i 
tral  Division  of  the  East  Tennessee,  Virginia  and  Oeorgia  n 
miles  above  the  moath«    On  March  31, 1892,  this  fact  was  re 
me,  in  conformity  with  section  11  of  the  act  of  September  10,  I 
by  indorsement  of  April  8, 1892, 1  was  directed  to  grant  a  h  i 
each  of  the  railroad  companies  in  accordance  with  the  instri 
the  War  Department  of  December  16, 1891.    My  report  of  thi  i 
was  made  by  fourth  indorsement,  dated  September  2,  189: ! 
original  report.    In  this  report  it  is  stated  that— 

On  Jane  2  the  attorneys  of  the  corporations  were  again  present,  bnt  n< 
ation  was  received  f^om  the  parties  supposed  to  be  desirous  oi  havini  | 
opened.    At  this  hearing  the  attorneys  submitted  additional  affldaviti 
osked  permission  to  ti^e  aU  the  papers  submitted  by  them  for  thepurpos  i 
ahem  printed. 

*  •  •  •  •  •  • 

It  has  beengeneraUy  known  in  that  section  of  county  for  several  monf 
the  question  of  comp^Uing  the  railroad  companies  to  place  draws  in  thei 
in  oraer  to  open  tiie  river  to  navigation,  was  being  considered,  and  that  tl 
companies  were  opi>osingthe  measure,  but  not  one  word  has  been  recei  i 
office  in  favor  of  such  opening.  This  may  be  attributed  either  to  apathy  i 
ject  or  to  disinclination  to  antagonize  the  railroads,  on  which  the  conn 
dependent  for  transportation.  I  have  no  means  of  forming  an  opinion  as 
vefopment  of  steamboat  navigation  if  the  bridges  are  provided  with  dra 
the  snags  and  overhanging  timber  have  been  cleared  from  the  chann 
steamboats  can  use  the  lower  river  at  stases  of  4  to  5  feet  above  low  watti 
about  eight  months  of  the  year)  if  the  draws  are  put  in  the  bridges, 
doubtful  if  satisfaciory  low-water  navigation  can  be  secured  without  ni 
an«l  dams  below  as  well  as  above  Centerville. 

So  far  as  I  know,  no  further  action  has  been  taken  in  regai 
obstructing  bridges. 

As  no  commercial  benefit  can  be  derived  irom  continuing 
provement  of  the  river  while  the  bridges  obstruct  steamboat 
tion,  and  as  there  is  no  apparent  desire  on  the  part  of  those  ii 
to  compel  the  placing  of  draws  in  the  bridges,  I  do  not  cons 
any  money  can  be  profitably  expended  on  the  improvement  in  1 
year  ending  June  30, 1895,  and  consequently  submit  no  estima 
for* 
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Money  statement. 

Julyl,  1892,  balance  nnexpeiided $79.71 

Amount  appropriated  by  act  approvedJuly  13, 1892 7,5(^^<«' 

7,57y.77 
JnneSOy  1893,  amomit  expended  daring  fiscal  year 3.610.31 

July  1, 1893,  balance  unexpended S,9©.V' 

July  1, 1893,  outstanding  Uabilities 13:>,> 

Joly  1,1893,  balance  ftyailable 3^8l6.h 


COMMERCIAL  STATISTICS. 

No  steamboats  bare  navigarted  this  river  for  many  years  past,  and  no  eifort  to  do 
so  can  be  made,  except  on  uie  lower  10  miles,  while  the  two  railroad  bridges  reiiu:a 
without  draw  openings. 

Before  the  construction  of  the  two  railroads  across  the  river  the  entire  rottoc 
crop  of  the  Cahaba  Valley  was  flat-boated  to  the  Alabama  River,  but  since  tfar. 
owing  to  the  obstructing  bridges  and  the  bad  condition  of  the  river,  navigation  t» 
craft  of  any  kind  has  been  practically  abandoned. 

A  large  amount  of  sawn  and  hewn  timber  and  saw  logs  of  oak,  cypress,  and  pi*^' 
is  annually  rafted  out  of  the  river  to  Mobile,  Ala.,  via  the  Alabania  River,  bat  ac 
Available  records  are  kept  of  this  business,  and  its  amount  can  not  be  eatimateJ. 


P14. 

PRELTMINART  EXAMINATION  OF  THE  BAR  AT  THE  MOUTH  OF  ALAQIA 
BAYOU,  FLORIDA,  AT  ITS  ENTRANCE  INTO  CHOC  TAW  HATCHEE  BAY. 

[Printed  in  Honse  Bx.  Boo.  No.  86,  Fifly-aeoond  Congress,  second  MssMm.] 


Office  op  the  Chief  of  Engineers, 

.  United  States  Army, 
Washington^  D.  C,  December  5,  l$9l 

Sir:  I  have  the  honor  to  submit  herewith  a  copy  of  report  datt^i 
September  16,  1892,  by  Gapt.  Philip  M.  Price,  Corps  of  Engineers.  «»i 
the  resolts  of  a  preliminary  examination  of  the  bar  at  the  month  <•: 
Alaqua  Bayou,  Florida,  at  its  entrance  into  Choctawhatchee  Bay,  madt 
to  comply  with  provisions  of  the  river  and  harbor  act  approved  July 
13,  1892. 

Capt.  Price  reports  that  the  locality  is,  in  his  opinion,  not  worthy  • ' 
improvement  at  this  time  by  the  Oeneral  Grovemment,  and  his  opiui^'^ 
is  concurred  in  by  the  division  engineer  and  by  this  office. 
Very  respectftdly,  your  obedient  servant, 

Thos.  LiNCoi*N  Casey, 
Brig.  Oen,^  Chitf  0/ Ungineen. 
Hon.  S.  B.  Elkins, 

Secretary  of  War. 


APPENDIX   P — ^REPORT   OF   CAPTAIN   PRICE.  17 

sspobt  of  oapt.  philip  m.  price,  corps  of  engineers. 

United  States  Engineer  Office, 
Montgomery^  Ala.j  September  16j  189!^ 

Oeneral:  In  accordance  with  the  provisions  of  the  river  and  h  i 
bor  act  of  July  13, 1892,  and  of  the  letter  from  your  office  of  July  . 
1892, 1  have  the  honor  to  submit  the  following  report  of  a  prelimins  i 
examination  of  Alaqua  Bayou,  Fla. 

The  examination  was  made  in  August,  1892,  by  Assistant  Engini  • 
J.  E.  Turtle,  whose  report  is  forwarded  herewith. 

AJaqua  Bayou  is  an  indentation  of  the  north  shore  of  Ghocta  i 
hatchee  Bay,  about  60  miles  east  of  Peusacola. 

Assistant  Engineer  Turtle  reports  that  one  sawmill  is  situated  ; 
Alaqua  Creek,  an  affluent  of  the  bayou,  and  another  on  the  bayou  it8<  \ 
The  product  of  these  mills  is  transported  to  Pensacola  in  sailing  scho< : 
ers  and  in  barges  towed  by  tugs.  The  depth  of  water  on  the  bar  i 
the  mouth  of  the  bayou  varies  from  3^  to  4^  feet,  according  to  the  ti(  I 
The  barges  are  capable  of  being  loaded  to  draw  5  feet,  and  con  i 
qaently  now  only  carry  partial  loads.  The  owners  of  the  sawmills  < . 
sire  that  the  bar  should  be  dredged  to  a  depth  sufficient  to  accomn 
date  the  barges  when  fully  loaded.  The  commerce  of  the  bayou  cc : 
sists  entirely  of  the  products  of  the  sawmills,  and  of  the  supplies 
provisions,  etc.,  taken  there  for  the  employes  of  the  mills.    •    •    • 

The  improvement  would  only  benefit  the  owners  of  the  sawmills,  an 
would  not  be  likely  to  increase  the  commerce  of  that  section  of  count  i 
to  any  appreciable  extent. 

In  my  opinion,  Alaqua  Bayou  is  not  worthy  of  improvement  at  tli 
time  by  the  United  States. 

Very  respectfully,  your  obedient  servant, 

Philip  M.  Price, 
Captain^  Corps  of  Engineers. 

Brig.  Gen.  Thomas  L.  Oasby, 

Chief  of  Engineers,  U.  8.  A. 

(Through  GoL  0.  B.  Oomstock,  Corps  of  Engineers,  Division  En^j 
neer.  Southwest  Division.) 

[First  Indoraemeni.] 

U.  S.  Engineer  Office, 

Southwest  Division, 
New  York,  September  21, 1892. 

Eespectfully  forwarded  to  the  Chief  of  Engineers. 
I  concur  in  the  opinion  of  Capt.  Price  that  this  bar  is  not  worthy  * 
improvement  by  the  Oeneral  Oovernment. 

C.  B.  Oomstock, 
Colonel  of  Engineers,  Bvt,  Brig,  Gen.,  U.  8.  A., 

Division  Engineer. 


BKPORT  OF  ICR.  J.  X.  TURTLE,   ASSISTANT  ENGINEER. 

Holmes  Post-Office,  Fla.,  September  7, 1892. 

Captain:  In  compliance  with  yonr  instractions  of  July  16,  1892, 1  have  made  tl 
preliminary  examination  of  the  bar  at  the  month  of  Alaqna  Bayon  provided  for  1 
the  river  and  harbor  act  of  Jnly  13, 1892,  and  have  the  honor  to  sabmit  the  follow 
ing  report  thereon : 

Alaqua  Creek  heads  in  the  npper  end  of  Walton  Connty,  flows  in  a  southerly  dire 
tion,  and  empties  into  the  bayon  of  the  same  name  about  three- fourths  of  a  mi 
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* 

above  its  month.  Alaqaa  Bayou  is  about  1^  miles  in  length,  having  a  width  of  firom 
one-half  to  more  than  1  mile.  This  bayou  is  deep  except  at  the  mouth,  where  a  bar 
has  formed.  The  creek  is  narrow  and  sluggish,  and  is  used  exclusively  above  the 
town  of  Portland,  Fla.,  for  logging  purposes.  .  Portland,  a  sawmill  settlement,  and 
the  site  of  a  sawmill  which  cuts,  for  about  nine  months  in  the  year,  from  12,000  to 
15,000  feet,  B.  M.,  per  day,  is  situated  on  Alaqua  Creek,  about  1  mile  above  the  head 
of  Alaqua  Bayou.  From  Portland  down  the  creek  is  used  only  for  the  transporta- 
tion of  this  mill's  product,  which  is  carried  in  small  schooners,  from  20  to  ^  t<His 
burden,  to  Pensacola,  Fla.  Three-fourths  of  a  mile  from  the  moul^  of  Alaqaa  Bayou 
islhemillofL.H.  Berry  &  Co.  This  is  quite  an  extensive  plant  and  cuts  about 
8,000,000  feet,  B.  M.,  per  annum.  The  output  of  this  mill  also  finds  a  market  in  Pen- 
sacola, Fla.,  to  which  it  is  carried  in  small  schooners  and  large  barges,  the  latter 
towed  by  tugs  sent  over  from  Pensacola. 

Just  at  the  mouth  of  this  bayou  a  bar  has  formed  on  which  during  ordinary  tides 
there  is  4^  feet  of  water.  During  the  winter  tides,  which  are  frequently  lower  than 
summer  tides,  the  depth  is  often  reduced  to  3i  feet. 

The  barges  which  transport  nearly  all  of  this  mill  output  are  owned  by  parties  in 
Pensacola,  and  are  capable  of  loading  down  to  6  leet  draft.  Tlierefore,  they  are 
compelled  to  make  the  trip  to  Pensacola,  a  distance  of  about  60  miles,  with  partial 
loads,  or  wait  for  more  nivorable  tides.  No  agricultural  products  whatever  are 
shipped  from  this  section.  The  incoming  commerce  is  simply  store  supplies  brought 
chiefly  on  the  schooners  returning  for  lumber,  and  is  not  sufficient  to  oanse  any  dcSay 
at  the  bar. 

In  addition  to  the  present  plant.  Berry  Jk  Co.  are  building  an  extensive  dry-house. 
This  class  of  lumber  will  also  be  carried  on  barges  to  Pensacola. 

The  bar  at  the  mouth  of  Alaqua  Bayou  is  composed  of  soft  mud  mixed  with  sand. 
I  had  no  difficulty  in  forcing  a  rod  of  iron  from  5  to  6  feet  into  the  bar.  The  momth 
of  this  bayou  is  exposed  to  westerly  winds  across  Choctawhatchee  Bay,  the  fetch 
being  about  8  miles.  The  depth  of  water  on  this  bar,  I  was  informed,  has  not  been 
perceptibly  changed  by  those  winds. 

A  dredged  channel  through  a  bar  of  this  nature  would  have  to  he  made  wide  to 
Insure  any  lasting  benefits,  owing  to  the  instability  of  the  material,  and  herewooM 
have  to  be  wide  enough  to  admit  of  schooners  beating  out.    •    •    * 

The  completion  of  such  a  channel  would  donbtless  greatly  facilitate  the  operationt 
of  the  mill  of  Beriy  &  Co.,  but  it  can  not  be  said  that  there  would  be  any  increase 
in  the  product  or  shipment  of  lumber  should  the  work  be  performed^  neither  does  it 
appear  that  the  work  would  have  a  public  character,  or  that  the  interest^  of  the 
United  States  or  general  commerce  would  be  subserved  by  its  completion.  There- 
fore, in  my  opinion,  the  improvement  of  this  bar  ahoold  not  be  miderti&en  1^  the 
General  Gk>vemment. 

Very  respectfully  submitted. 

J.  £.  Turtle, 
A$9i9tani  Engineer 

Capt.  Philip  M.  Price, 

Corp$  of  Engineer $,  U.  8,  A, 


COMMERCIAL  STATISTICS*  FOR  ALAQUA  BATOU,  FLOKIDA. 

Number  of  vessels* 696 

Average  tonnage 90 

Value  of  outgoing  cargoes $165, 000 

Yalneof  incoming  tows  and  cargoes 102,000 

267,000 

The  above  statement  was  submitted  by  L.  H.  Berry  A  Co. 

In  the  *'  Incoming  tows  and  cargoes,''  amounting  to  $102,000,  are  included  the  Iocs 
consumed  by  this  mill,  as  they  come  from  the  Choctawhatchee  and  thenoe  to  the 
Alaqua  Bayou,  but  are  not  detained  at  the  bar  owing  to  shallow  water. 
Bespectfully, 

J.  E.  TUBTLB. 


*  Each  trip  of  each  vessel  is  counted  a  vessel,  not  actually  5S6  vessels.  In  addi- 
tion to  this  there  are  two  small  tugboats  employed  towing  logs.  A  trip  meaning 
frt>m  here  to  Pensacola  and  back  here. 
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P  15- 

preuminart  examination  op  bar  at  the  junction  of  choctal  i 
hatchee  bay  and  santa  rosa  sound,  florida. 

IJnitbd  States  Engineer  Offiob, 

Mantgameryj  Ala.^  April  21j  1893. 

CtJBXmsLki^i  In  aecordanoe  with  the  provisions  of  the  river  and  ha 
bor  act  of  July  13, 1892,  and  of  the  letter  from  yoor  office  of  Jnly  1 
1892, 1  have  the  honor  to  submit  the  following  report  of  the  prelin  i 
inary  examination  ^^of  the  bar  at  the  junction  of  Ohoctawhatchee  Ba  | 
and  Santa  Bosa  Sound,  Florida." 

The  examination  was  made  in  April,  1893,  by  Assistant  Engineer  <  I 
XL  Turtle,  a  copy  of  whose  report  is  forwarded  herewith. 

Santa  Bosa  Sound  is  a  narrow  body  of  water,  about  14  miles  loni  | 
l>etween  Santa  Bosa  Island  and  the  mainland,  connecting  Pensaco! 
S«r  wiUi  Ohoctawhatchee  Bay. 

The  country  surrounding  Ohoctawhatchee  Bay  and  its  affluents 
densely  forested  with  flue  timber,  which  is  now  being  cut  and  sawc  i 
in  the  local  mills.  The  lumber  is  nearly  aJI  towed  in  barges  or  raf ; 
by  tags,  drawing  4  to  5  feet,  to  Pensacola  Harbor,  whence  it  is  shippc  i 
mainly  by  water  to  all  parts  of  the  world.  All  supplies  for  the  mil  I 
and  settlements  on  Ohoctawhatchee  Bay  are  tran8iM>rted  from  PenBii 
isola  through  Santa  Bosa  Sound.  The  value  of  the  commerce  throng 
the  soond  is  estimated  at  $800,000  per  annum. 

The  depth  of  water  in  Santa  Bosa  Sound  is  nowhere  less  than  6  fe< 
at  mean  low  water,  except  near  its  junction  with  Ohoctawhatchee  Ba; 
where  the  depth  of  water  decreases  to  4  feet  at  two  points,  viz,  at  tL 
Horricane  Orossing,  in  the  ^<  Narrows,"  and  at  the  bar  at  the  extren 
eastern  end  of  the  sound. 

•  •••••• 

I  do  not  consider  that  any  fiirther  survey  is  necessary. 
I  concur  in  the  opinion  of  Assistant  Engineer  J.  E.  Turtle  that  tli 
locality  is  worthy  of  improvement  as  proposed. 
V^ry  respectfully,  your  obedient  servant, 

Philip  M.  Pbioe, 
Oaptain^  Corps  of  Engineers, 
Brig.  Gen.  Thomas  L.  Oaset^ 

Chief  of  Engineersj  Xf.  8.  A. 

(Through  Ool.  O.  B.  Oomstock,  Oorps  of  Engineers,  Division  Engj 
neer,  Southwest  Division.) 

[Jini  indonemeni.] 

IT.  S.  Bnoinebb  Office, 

Southwest  DnnsioN, 
Ifew  Yorh^  April  25^  1893. 

Bespectfully  forwarded  to  the  Chief  of  En  Queers. 
I  concur  in  the  opinion  of  the  district  engineer  that  this  locality  i 
worihy  of  improvement  by  the  General  Government. 

O.  B.  GOMSTOGK. 

Colonel  of  Engineers^ 
BvU  Brig.  Oen.j  U.  8.  A.,  Division  Engineer^ 
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BEPOllT  OF  MB.  J.  B.  TURTLE,  ASSISTAJ^  BKGIKBBB. 

Unitrd  8TATE0  Ehgikebb  Officb, 
Fvrt  Barra9ioa9,  FUi,,  April  17 ^  1899. 

Captain  :  Parsuftnt  to  instmctioiiB  of  July  16, 1892, 1  have  made  an  oxamination 
of  the  bar  at  the  junction  of  Cboctawhatohee  Bay  and  Santa  Rosa  Sound,  provided 
for  by  the  river  and  harbor  act  of  Jnly  13,  1892,  and  respectfully  submit  the  foUov- 
ing  report  thereon. 

This  bar  is  situated  on  the  west  side  of  Chootawhat'Chee  Bay,  and  where  it  iuiit<« 
with  Santa  Rosa  Sound,  it  is  formed  of  compact  sand  with  occasional  oyster  shells. 
The  present  channel,  which  is  also  the  deepest  and  shortest  course  across  the  bar,  if 
straight  and  bears  due  east  from  Santa  Rosa  Sound.  This  channel  has  a  depth  at 
mean  low  water  of  4  feet,  and  no  doubt,  during  much  time  in  winter,  when  northerly 
winds  prevail,  a  depth  of  several  inches  less  than  this.  The  channel  oyer  this  bar  it 
exposed  to  easterly  and  northeasterly  winds,  having  a  fetch  of  about  10  and  40  iniit«, 
respectively.  The  water  in  Choctawhatchee  Bay  and  to  the  eastward  of  this  bar.  is 
deep;  therefore,  during  ordinary  winds,  there  is  considerable  seaway  in  the  chanDt-I; 
in  fact,  it  may  be  said  that  this  bar  is  in  an  exposed  locality.  The  currents  are  f^ 
ble,  and  no  doubt  irregular,  and  can  exert  no  influence,  either  in  deepening  or  shml- 
ing  this  bar.  Its  formation,  I  think,  is  due  to  action  of  storms,  but  as  £ur  as  I  could 
learn,  has  been  permanent  for  a  period  of  many  years. 

Santa  Rosa  Sound,  a  narrow  body  of  water  about  36  miles  in  length,  connects  Pen- 
sacola  and  Choctawhatchee  bays.  On  the  east  side  of  Choctawhatchee  Bay,  very  Ursv 
lumbering  industries  are  carried  on.  All  of  this  lumber  forms  a  part  of  PenBacoU « 
export  trade,  and  is  brought  in  schooners  and  on  barges,  towed  by  tugs,  eepe4*iall> 
designed  for  this  trade,  across  Choctawhatchee  Bay,  thence  through  Santa  Rosa  Sound 
and  up  Pensacola  Bay  to  the  shipping  at  Pensacola.  In  addition  to  lumber ,  consid- 
erable cattle,  wool,  wood,  sheep,  and  cotton  is  brought  from  the  lower  Choctawhat^  hf>> 
River  and  Bay  districts  to  Pensacola;  while  Pensacola  is  the  distributing  point  of 
supplies  for  the  La  Grange  Bayou,  Lower  Choctawhatchee  River  and  all  districts  \>ot 
during  on,  and  adjacent  to,  the  waters  of  Choctawhatchee  Bay.  The  commerce  paaA- 
ing  through  Santa  Rosa  Sound  and  across  this  bar  is  estimated  at  $800,000  per  annaiL. 
which  I  consider  a  fair  one.  While  I  was  making  this  examination  (one  and  C1]^ 
half  days),  eleven  schooners,  six  of  them  loaded,  and  one  tow  of  two  large  bsr^e«> 
passed  over  this  bar.  These  schooners  are  from  30  to  40  tons  burden.  During  th- 
winter  months  they  are  compelled,  in  order  to  avoid  delays,  to  carry  partial  load^ 
while  during  moderately  rough  weather  they  dare  not  cross  at  all.  It  ia  a  very  com- 
mon thing  to  see  vessels  aground  on  this  bar;  a  few  hours  before  I  reached  it,  one 
succeeded  in  getting  off,  alter  being  aground  ten  hours. 

In  view  of  these  lacts,  I  am  of  the  opinion  that  the  improvement  of  this  bar  wonld 
be  of  public  service,  and  should  be  undertaken  by  the  Generid  Government. 
•  •••••• 

The  distance  between  the  6-foot  curves  in  the  direction  of  the  channel  across  thi« 
bar  was  found  to  be  3,512  feet,  and  between  the  4-foot  curves  1,415  feet.  The  lea»t 
depth  found  was  4  feet  at  mean  low  water.  This  channel,  to  afford  rapid  and  stic 
passage  to  the  commerce  above  named,  should  be  6  feet  at  mean  low  water  and  have 
a  width  of  150  feet.    The  only  means  of  improving  this  bar  is  by  dredging.    *    *   * 

From  all  I  could  learn  regarding  this  bar,  a  channel  once  dredged  would  be  vsrr 
permanent. 

It  may  be  proper  to  report,  that  at  the  head  of  the  "Narrows"  (west  end>  n 
Santa  Rosa  Sound,  there  is  one  shoal  crossing  on  which  I  found  no  more  water  thin 
upon  this  bar  in  Choctawhatchee  Bay.  This  shoal  is  known  as  the  "  Hurricau*' 
Crossing,"  the  difference  being  that  Hurricane  is  in  a  sheltered  location,  snd 
that  vessels  are  not  endangered  by  grounding;  they  are  simply  detained,  but  tof^re 
relief  to  this  commerce,  Hurricane  should  also  be  improved  by  dredging.  A  channel 
of  100  feet  in  width  and  5  feet  at  mean  low  water  would  answer  here.    ^     *    *. 

In  connection  with  the  improvement  of  the  bar  at  the  junction  of  Choctawhatchee 
Bay  and  Santa  Rosa  Sound,  I  would  recommend  the  improvement  of  Hurricsne 
Crossing  in  the  Narrows  of  Santa  Rosa  Sound* 

Very  respectfully  sobniittod. 

J.  E.  TURTLK, 

A$9i$tani  JSngu 
Capt.  Philip  M.  Pricb, 

Cor^i  of  Enginewa,  U,  3,  Am 
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IMPROVEMENT  OF  RIVERS  AND  HARBORS  IN  WESTERN  ALABAMA  AND 
EASTERN  MISSISSIPPI,  AND  OF  BOGUE  CHITTO,  LOUISIANA. 


BEPOBT  OF  MAJ.  A.  N,  DAMRELL,  CORPS  OF  EXQINEER8,  OFFICER  IN 
CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  SO,  1893,  WITH  OTHER 
DOCUMENTS  RELATING  TO  THE  WORKS. 


IMPROVXMKNTS. 


1 .  Mobile  Harbor,  Alabama. 

2.  Bl»ck  Warrior  River,  Alabama,  from 

Tu8caloo6a  to  Daniels  Creek. 

3.  Warrior  and  Tombij^bee  rivora,  Ala- 

bama and  Mississippi. 

4.  Noxubee  River,  MisHissippi. 

5.  PaHcagoiila  River,  Mississippi. 
(>.  Chiokasahay  River,  Mississippi. 

7.  Bluff  Creek,  Mississippi. 

8.  Leaf  River,  Mississippi. 


9.  Harbor  at  Biloxi,  Miss. 

10.  Pearl  River,  below  Jackson,  Miss. 

11.  Pearl  River,  between  Carthage  and 

Jackson,  Miss. 

12.  Pearl  River,  between  Edinborg  and 

Carthage,  Miss. 

13.  Bogue  Chitto,  Louisiana. 

14.  Removing  sunken  vessels  or  craft  ob- 

structing or  endangering  naviga- 
tion. 


KXAMINATIONS. 


15.  Mississippi  Sound. 

16.  Back  Bay,  Biloxi,  Miss. 

17.  Month  of  Old  Fort  Bayou,  Mississippi. 
IH.  Mouth  of  Wolf  River,  Mississippi. 
19.  Mouth  of  Jordan  River,  Mississippi. 


20.  Pearl  River,  from  Edinburg  to  Lake 

Bumside,  Mississippi. 

21.  Diversion  of  Pearl  River,  near  Jack- 

son,   Mis8.|   through    Tan    Yard 
Branch. 


United  States  Engineer  Office, 

MobilCy  Ala.j  July  21^  1893. 

General:  I  have  the  honor  to  forward  herewith  annaal  reports 
*  *  *  for  the  fiscal  year  ending  June  30,  1803,  for  the  following 
works  in  my  charge. 


Very  resi>ectfcilly ,  your  obedient  servant, 

A.  N.  Dambell, 
Major  of  Engineers, 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers,  U.  8.  A. 
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Qi. 

IMPROVEMENT  OF  HARBOR  AT  MOBILE,  ALA. 

The  improvement  of  the  channel  of  the  harbor  at  Mobile,  Ala.,  was 
begun  by  the  General  Government  in  1827,  the  depth  of  water  then 
being  5  J  feet  through  Choctaw  Pass  and  8  feet  on  Dog  Eiver  Bar.  The 
following  appropriations  were  made  by  act  of  Congress: 

May  20, 1826 $10,000.00 

March  2,.1829 20,000.00 

June  24, 1834 10,000.00 

March  3, 1835 17,997.60 

March  3, 1837 50,000.00 

July  7,1838 60,000.00 

August  3, 1852 ^  60,000.00 

207,997.60 
By  act  of  Congress,  March  3,  1857  (relief  claim) 20,833.08 

Total 228,830.68 

The  result  obtained  was  a  channel  10  feet  deep  and  200  feet  wide 
through  the  pass  and  the  same  depth  with  an  unknown  width  over  the 
bar.  In  1860  the  channel  through  the  pass  was  found  to  have  shoaled 
to  7^  feet,  the  depth  of  water  on  the  bar  remaining  the  same. 

No  further  improvement  was  attempted  until  1870. 

From  1870  to  1876  the  following  amounts  were  appropriated  for  the 
purpose  of  obtaining  a  depth  of  13  feet: 

By  act  of  Congress — 

July  11. 1870 $50,000 

March  3, 1871 50,000 

June  10, 1872 75,000 

March  3, 1873 100,000 

June  23, 1874 100,000 

March  3, 1875 26,000 

Total 401,000 

This  amount  was  expended  in  dredging  a  channel  13  feet  deep  and 
300  feet  wide  from  the  mouth  of  the  Mobile  Biver  through  Choctaw 
PasSy  and  13  feet  deep  and  200  feet  wide  through  Dog  Jtiver  Bar  to  the 
13foot  curve  in  the  bay.  The  work  was  completed  in  1876^  and  the 
channel  remained  practically  as  it  was  dredged  until  operations  were 
commenced  under  the  new  project  to  obtain  a  depth  of  17  feet. 

In  1878  a  survey  was  directed  to  be  made  in  order  to  determine 
whether  the  existing  channel  could  be  improved  to  a  depth  of  22  feet, 
and  for  this  purpose  Congress,  by  act  of  June  18, 1878,  appropriated 
the  sum  of  $10,000.  The  survey  was  made  and  a  report  was  submitted 
to  the  Chief  of  Engineers,  suggesting  several  plans  of  improvement. 
In  March,  1880,  it  was  decided  to  continue  the  former  improvement  by 
dredging  to  a  depth  of  17  feet,  with  a  uniform  width  of  200  feet,  from 
the  17-foot  curve  in  the  Mobile  Biver  to  the  curve  of  the  same  depth  in 
the  lower  bay,  the  estimated  cost  being  $820,000.  From  1878  to  June 
30, 1887,  the  following  amounts  were  appropriated: 

By  act  of  CoDgress — 

Jane  18, 1^8  (survey) ^ $10,000 

March  3, 1879 100,000 

JnneU,  1880 125,000 

.    March  3, 1881 100,000 

AugU8t2,1882 125,000 

Jnly5,1884 200,000 

August  6, 1886 90,000 

Ttttal , 750,000 
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SUttemeni  of  work  done  Mmder  the  d^ove  af]^priaH<m$, 


J  one 


Ave. 
July 
Anf. 


H.  IMO^ 
3.1881 
2.1882 
5.1884 
6.18M 


Vame  of  oontraeCcr. 


GeorgB  C.  7obM  ft  Co. 

G.L.Loog 

R.  Moors .... .......... 

TobiM  Borko 

&.  Moore 


Totol. 


ContnMst 

price, 
meaanred 

iU  800W. 


Omti, 
12.8 

11.7 
12.3 

9 

9.5 


Cobioyardt 
renoTed. 


I,tfl0,804 

724,780 

888,093 

1,920.438 

829,854 


6,973,919 


CoBmenoed. 


Feb.  19, 1881 

Mar.  21. 1882 
Jan.  24. 1883 
Sept  19, 1884 
Oot.     2,1880 


Completed. 


Nov.    9,1882 

Jan.  24,1884 
Feb.  9,  IKM 
June  15, 1886 
Apr.  25, 1887 


The  channel  of  17-foot  depth  was  opened  to  a  width  of  75  feet  in4882, 
and  was  widened  to  180  feet  in  1889  and  practically  completed.  Dur- 
ing this  time  vessels  passed  through  with  a  maximum  draft  of  18  feet, 
but  owing  to  a  flUing  in  the  cut  at  the  lower  end  the  draft  was  gen- 
erally limited  to  16  feet. 

February  6, 1885,  a  project  was  submitted  for  the  improvement  of 
Mobile  Biver  and  Harbor  with  a  view  of  securing  23  feet  depth  of  water, 
by  enlarging  and  deepening  by  dredging  the  channel,  which  since  1870 
had  been  deepened  in  that  manner,  first  from  9  to  13  feet  and  then 
from  13  to  17.  The  estimated  cost  of  the  23-foot  project,  with  extension 
made  by  act  of  September  19, 1890,  is  $2,043,800,  made  up  as  foUows : 

Completion  of  17-foot  ohannel  (including  removal  of  material  fiUed  in  cat 

upon  which  estimate  for  23-foot  out  was  hased) $282, 000 

T>Tedging  channel  280  feet  wide  on  top  of  cut  and  central  depth  of  28  feet.  1^  500, 000 

Removing  material  that  will  fill  in  during  progress  of  work  on  23-foot 

channel  (d uring  three  ^ears) 198, 000 

I>redging  channel  in  Mobile  Biver  up  to  Chichasabogue,  280  feet  wide  and 

23ftetdeep 68,800 

Total 2,043,800 

To  which  must  be  added  $60,000  per  year  after  June  30, 1891,  for  removing  mate- 
rial that  will  fill  in  during  the  progress  of  the  work. 

From  August  11, 1888,  to  the  end  of  this  fiscal  year  the  following 
appropriations  have  been  made: 

By  act  of  Congress — 

August  11,  1888 $250,000 

September  19, 1890 350,000 

July  13. 1892 212,500 

Sandiy  civil  act,  March  3, 1893 500,000 

Total 1,312,500 

Siatememt  of  work  done  nnder  ttbove  appropriaUone. 


ITsmo  of  contrtctor. 


11, 1888  AlalmmA  I)red|dni;  And  Jetty  Co. 

BepU  19. 1880  NNtioiial  Dredj^inf;  Co 

Do AUbama  Drmlging  and  Jetty  Co. 

July  13,1892  Nationa]  Dmlging  Co 


Contract  i 

prioe,     Cubic  yards 
measund   remoVed. 
inaoow 


OmU. 
9 

H 

15 
7A 


Complsted. 


Feb.  17,1890 
M*y    2.1892 


2,312,296    Oet.15,1888 
3,0e0.019    Jan.    1,1891 

422,  e»l  '  July   1, 1891    Ang.  12, 1892 
2,433,  J80    Nov.    7.18921 


SIfG93 ^UO 
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Siatewiemt  of  work  done  under  chore  t^propriatione — Continaed. 


Bate  of  act. 


Aug.  11, 1888 


8opi.lS,1880 


Do. 


Vame  of  oontraetor. 


Alahama  Dredgmg  and  Jet^  Co. 


NattoBal  Bndgiiig  Co. 


Alaliaina  Bndging  and  Jetty  Co. 
July  lb,  1892     Natkmal  Dredging  Co 


Rant. 


Apparatoa. 


3  clam-shell 
dredgea,  4 
aoowB,  and  2 
tugs. 

8  dam-shell 
dredges,  8 
aoow8,3toga. 


Capacitjof 
bucket. 


Capantrer 


4  eabie  yards  >  274.  441, 


3|,  4,  and  4i 
cnbio  yarda 
each. 

4  cable  yazda 


416.     Jt-T 
and  98  cakx 


818 


1      clam-shetl 

dredga    2 

aoows,  and  1 

tap. 
4      cUm-shcIl     21. 4. 44.  and  4^.  290. 

dirdees.    12        cubic  yarda. ;      3i 

BCtfWB^  5tag8. 


Si: 

8«    >lf ,     S; 


AdvertiBements  inviting  proposalB  for  dredging  in  Mobile 
and  are  to  be  opened  Jnly  11, 1893. 


were  pnUiaM 
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Money  statement. 


July  1, 1892,  balance  unexpended $18, 121. 45 

Amount  appropriated  by  act  approved  July  13, 1892 212, 500. 00 

Amount  appropriated  by  sundry  civil  act  approved  March  3,  1893 500, 000. 00 


June  30, 1893,  amount  expended  during  fiscal  year 


730, 6^1.  45 
178, 319.  38 


July  1, 1893,  balance  unexpended , 552,302.07 

July  1, 1893,  outstanding  liabilities $42,414.02 

July  1, 1893,  amount  covered  by  uncompleted  contracts 456, 000. 00 

498, 414. 02 

July  1,1893,  balance  available.^ 53,888.05 

'Amount  (estimated)  required  for  completion  of  existing  project 731, 300. 00 

Amount  (estimated)  required  for  preservation  of  improvement 180, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  J  une  30, 1895  750, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 18^ 


COMMERCIAL  STATI8TIC8. 


Bntriea. 

Clearances. 

Description. 

1893. 

1H92. 

1893. 

1802. 

No. 

Tons. 

Crew. 

No. 

156 

151 

68 

Tons. 

Crew. 

No. 

229 
131 
119 

479 

Tons. 

Crew. 

No. 

164 

134 

80 

Tons. 

CrewJ 

Foreign 

Coaatwiae  . . 
American... 

Total. 

234 
125 
104 

463 

160,231 
90,363 
36,567 

3,150 

2,501 

824 

108, 190 

100,235 

23,890 

2,107 

2,789 

503 

162,626  :  3,373 
94, 143     2, 594 
47, 151     1, 018 

121.229 
82,300 
28,321 

2.S00 

2.332 

505 

277, 161 

6,475 

376 

232,315     5,399 

293,920 

6,985     878 

231,850 

5.226 

ImporU  and  exparU, 


Description. 


Dnties  on  imports 

Tonnage  dues 

Hospi&l  collections 

Care  and  treatment  of  foreign  sailors  and  overtime  of  officers. 

Official  fees 

Fines,  penalties,  and  misoellaneoas 


Total  collections. 
Exports 


1898. 


$15,108.88 
8,610.03 


430.00 

2, 052. 53 

230.60 


26,432.03 
8,819,38L10 


1892. 


$7.94».72 

6.429.42 

328.00 


1|4]8.39 


16,125.58 
2,790,014.00 


Comparative  statement  of  timber,  lumheTf  etc.,  shipped  to  foreign  and  eoMhoioe  pwrte^ 


Description. 

Lmnber: 

Foreign 

Coastwise • 

Total 

Timber,  foreign 

Cross-ties,  pilea,  and  poles,  foreign. 

Shingles,  coastwise 

Staves,  foreign 


1893. 


Tons. 

80.148 

27,776 


107,924 

94,090 

8,876 

936 

332 


1893. 


1891. 


Tons.    I     Tons. 
51,217  1      40,054 
24,838        81,123 


76,066 

73,527 

4,551 

1,860 

180 


r 


I 


71,177 
02,292 


10 

m 


1881. 


An*. 
16.375 
12,783 


28.158 
27,101 


480 
831 
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ComparaHve  atatemeni  of  number  afid  drajt  of  ve$8eU  patting  up  and  doum  the  dredgtd 
channel  during  tkefitcal  yeart  ending  June  SO,  189X  and  189S. 


Stoamsbip*. 

Ship*  Mid  bArks. 

Brigs. 

Schooners. 

ToUl. 

DimftiaCMt 

XTp. 

Down. 

Up. 

Down. 

Up. 

Down. 

Up. 

Down. 

Up. 

Down. 

1 

108 

10 

3 

2 

1 

u 

8 

4 
1 

19 
6 

_  • 

• 

10 

84 

27 

22 

2 

r^         1-1         »^ 

1             1 

5 

2 
7 

"i' 
2 

187 
3 

■  •  •  ■ 

3 

"i' 

n 

3 

104 

28 

27 

14 

6 

2 

i 

"lb 

22 
8 
2 

g 

i 

i 

g 

•H 

rnd«rl8 

13  to  14 

•    •   •   • 

4 

102 

20 
5 

4 

'53' 

12 

2 

1 
1 

4 

18 



410 
33 

7 
10 

2 

•  •  •  • 

1 

io7" 

20 
6 
8 
1 

129 
41 
95 
48 

23 
9 
85 
83 
22 
2 

»    •   «    • 

28 

U  to  15 

67  •  51 
20      4 

2     a 

3 

6 

54 

11 

14 

8 

90 

15  to  10 

1 
1 

32 

16  to  17 

1 

1 

63 

17  to  17| 

1 
1 

6 

4 

2 

1 

17 

17|  to  18 

1 

16 

1«  to  19 

1 

7 

19  to  20 

20  Mid  oTer . . 

'.'.'jy.v. 

118 

82 

t 

'■■•]'■" 

Totel.. 

lU    88  |131 

00 

126 

96 

20 

1 

14 

8 

194 

5 

181 

79 

463 

137 

4.12  1  258 

NoTB.^In  the  report  of  vesMla  peasinff  up  and  down  the  dredged  channel  for  the  flscal  year  ending 
Jnne  30, 1882|  the  number  drawing  leee  than  13  foet  was  not  included  in  the  tabular  statement. 


Qa. 

IHPSOVBKENT   OP   BLACK  "WARRIOR  RIVER.  ALABAMA,  FROM  TUSCA- 
LOOSA TO  DANIELS  CREEK. 

Act  of  May  23, 1828,  declared  Black  Warrior  River,  Alabama,  free 
from  all  tolls  except  sach  aa  might  be  allowed  by  act  of  GoDgress  (Sec. 
5244,  Rev.  Stat.,  edition  of  1878,  p.  1015). 

An  examination  and  partial  survey  of  the  river  from  Locust  Fork  to 
Tuscaloosa,  47^  miles,  was  made  in  1874,  in  accordance  with  provisions 
of  act  of  L/ongress  approved  June  23, 1874,  report  of  which  is'  con- 
tained in  report  of  Ohief  of  Engineers,  1875. 

A  survey  of  the  river  from  Tuscaloosa  to  forks  of  Sipscy  and  Mul- 
berry, 92^  miles,  was  made  in  the  fall  of  1879,  as  directed  by  act  of 
Congress  approved  March  3, 1879. 

The  report  thereon  is  contained  in  report  of  Chief  of  EngineorS|  1881, 
Part  II,  p.  1218. 

Appropriations  have  been  made  as  follows: 

By  act  of— 

Julys,  1884 $50,000 

Angnst  6,  1886 56,250 

August  11,  1888 100,000 

September  19,  1890 150,000 

July  13, 1892 200,000 

Totid 656,250 

• 

Under  the  first  appropriation  a  survey  for  locating  works  of  improve- 
ment and  for  obtaining  data  upon  which  to  base  detailed  plans  and  es- 
timates was  commenced  in  September,  1884,  and  a  report  proposing  a 
system  of  improvement  by  locks  and  movable  dams  was  submitted 
JOecember  19, 1885. 

A  Board  of  Engineers  for  considering  the  report  and  project  met  in 
Tuscaloosa,  February  10, 1886,  and  recommended  a  change  to  locks  and 
fixed  dams  of  increased  lift. 

Plans  and  estimates  prepared  in  accordance  with  the  recommenda- 
tion were  submitted  August  13, 1886,  and,  with  slight  modifications^ 
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were  accepted  by  the  Board  in  their  report  of  April  2,1887.  The  pn>j- 
ect  was  approved  May  19,  1887.  The  extent  of  the  w«rk  is  the  con- 
struction of  five  locks  and  dams,  with  a  total  lift  of  52  feet,  betwe*-n 
Tuscaloosa  and  Daniels  Greek,  14f  miles,  and  its  purpose  is  to  furnish 
slack-water  navigation  for  barges  of  6  feet  draft. 

The  locks  are  to  be  52  feet  clear  width,  322  feet  long  between  hoUnw 
quoins,  available  length  285  feet,  and  to  have  a  depth  of  6}  feet  on 
miter  sills,  and  are  to  have  iron  gates.  The  dams  are  to  be  of  rock- 
fiU  type.  The  estimated  cost  was  $741,670,  which  will  be  probablv 
exceeded,  as  tiie  rock  used  in  construction  is  found,  both  in  quarryiu>r 
and  working,  more  expensive  than  was  anticipated. 

Work  was  commenced  in  March,  1888,  and  has  been  carried  on  con- 
tinually since,  with  the  exception  of  a  suspension  from  Septemper  1 
to  October  20, 1890,  caused  by  exhaustion  of  funds. 

Work  done  during  the  fiscal  year  ending  June  30,  1892,  was  as 
follows: 


Lock  No.  1 : 

Rock  used  in  bank  reyetmeut  and  dam cubic  yards. 

Additional  paving do... 

Lock  No.  2 : 

Rock  excavated  in  foundation do... 

Earth  excavated  in  foundation do... 

Ashlar  quarried do... 

Backing  quarried do... 

Masonry  laid *. do... 

Stone  cut do... 

Lock  No.  3— 

Ashlar  quarried yarda. 

Backing  quarried do... 

Stone  cut do... 

The  condition  of  the  work  June  30, 1892,  was  as  follows: 

Lock  No,  i— Complete  as  to  masonry,  with  south  bank  sloped,  paved,  and  turfed 
Lock-tender's  house  built.    Dam  filled  to  9  feet  below  crest. 
Lock'No,  t — North  wall  of  lock  built  and  one-third  of  bank  waU. 
Look  No,  3 — Cofiordam  built  and  356  yards  of  ashlar  quarried. 

The  work  during  the  fiscal  year  ending  June  30, 1893,  is,  with  the 
analysis  of  cost,  as  follows: 


57 


Bngineeringand  oflBo«  expenses 
Track  and  roads  repair  and 

changes. 

Coffernams  and  pumping 

Hock  excavation 

Handling  and  hanllng  stone 

and  sand. 

Gates  and  Talves 

Buildings  and  boat  repairs. . . 


Masonry 

Tools  and  plant  maintenance 
and  additions. 

Stone  cutting 

Quari-y 


£arth  excavation  . . 

Earth  fill 

Turfing  and  paving 


I>ara« 

Incidentals. 


Totsl. 


Lock  No. 
1. 


1363.  ao 

39.80 


*435.87 
224.04 


♦1,055.18 
18.00 


Lock  No. 
2. 


|1,23C60 
8.80 

109.54 


*866.94 


*347.20 

536.80 
995.64 


4s  883. 57 


1, 178. 19 

116.24 
737.97 

6,833.45 
1,009.10 

812.55 


LookNo. 
8. 


$4,836.56 
1,535.08 


505.89 

1, 351. 86 

676.13 


671.25 


14,742.47 


2,760.27 
5,389.26 

1.62 
79.96 

2,733.04 
11,295.91 

15,238.58 
10,128.89 

878.08 


TotaL 


1,023.33 

194.00 
2,942.91 


$6,435.25 
1,578.68 

109.54 
2,760.27 
7,003.32 

843.80 
817.92 

10,621.67 
12,323.01 

15,546.13 
10,128.89 

1,745.91 
1,351.86 
2.046.66 

730.80 
4.609.80 


Bemarks  and  qvaathus. 


58,525.97 


Indades 


2, 600  yards  ezcaT»t«d. 
8,500  yards  sand.  9.500  yari* 

stone. 
Material  dellTered. 
Bebuilding  derrick  9.   Bs. 

m'y. 
5.602  yards  laid. 
Incladee     maehfaMvy    as  i 

blacksmithing. 
2,661  yards  cut. 
735    yards     hacking.    X9^ 

yards  ashlar. 
8,854  cubic  yvrda. 
5,743  cubic  y^rda. 
4.064  square  yards   pat~r£. 

1.021  Hquai^  \-arda  turtir.». 
Muterial  delivered. 
Maiolv  expenses  caaasH  bj 

flood. 


78,152.01 


*  For  abutment,  the  stone  for  which  was  previously  prepared. 
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From  the  foregoing  table  it  will  be  seen  that  engiDeering  and  office 
expenses  amounted  to  8:^  per  cent  of  total  amount  expended.  The  cost 
per  unit  for  work  for  difierent  items  was  as  follows: 

HtoneoQtting per  yard..  $5.74 

Laying  masonry  (exoeptine cement) ... : do 1.20 

Qnarrying  (nepflecting  backing) do 2.74 

Earth  excavation do ISi^ 

Earth  tiUing,  including  sloping do 23^ 

*Paving  and  turfing per  square  yard..      .40 

Rock  excavation  (1  foot  to3  feet  deep) per  yard..     1.10 

Handling  and  hauling do 54 

The  cost  as  here  shown  is  somewhat  less  than  for  previous  years^ 
although  the  work  throughout  the  year  was  done  under  the  eight-hour 
law. 

It  will  be  noticed  that  the  amount  charged  to  incidentals  is  a  consid- 
erable item  of  expense.  It  is  made  up  mainly  of  flood  expenses. 
There  were  five  floods  during  the  working  season,  and  the  cost  of  tak- 
ing out  slid^,  removing  and  replacing  plant,  watching  and  caring  for 
boats  and  other  property,  and  especially  cleaning  up  and  reestablish- 
^^^g  ft  good  working  condition  after  subsidence  of  the  waters,  makes  a 
flMd  during  the  working  season  a  costly  affair. 

PRXSKMT  CONDITION  OF  THE  WORK. 

Lock  No,  1, — ^Masonry  of  lock  and  abutment  completed.  Lock-tender's  hoase  built 
and  used  as  an  ofBce.  Lock  yard  paved  and  both  banks  sloped  and  paved  nearly. 
Timber  and  stone  filling  for  dam  on  hand.    Needle  dam  ready  to  put  in. 

Look  No.  B. — ^Lock  masonry  completed;  south  bank  sloped,  paved,  and  turfed; 
rook  filling  for  dam  on  hand^  378  yards;  grading  done  for  abutment,  3,091  yards; 
lumber  for  needle  dam  on  hand  and  partly  framed;  face  stone  and  coping  for  abut- 
ment in  readiness. 

/x>cA;  No.S, — Lock  chamber  excavated;  masonry  commenced ;  2,579  yards  of  cut 
stone  on  hand:  1,750  yards  of  backing  on  hand;  932  yards  of  eskrth  excavated  for 
bank  waU;  2,321  yards  sand  for  mortar  hauled. 

During  the  year  ending  June  30,  1894,  it  is  ezx>ected  to  finish  the 
masonry  for  Lock  3,  the  abutments  of  Locks  2  and  3,  and  to  put  in  the 
gates  and  valves  of  Lock  1.  In  the-  following  year  it  is  expected  to 
have  Locks  1, 2,  aud  3  with  their  dams  completed  ready  for  use.  This  will 
open  up  ten  miles  of  river  and  render  accessible  a  large  area  of  3  and 
4  feet  coal  seams. 

In  the  last  report  it  was  estimated  that  $200,000  would  complete 
the  three  locks  and  dams  in  two  years.  Although  the  eight-hour  law 
has  since  gone  into  effect,  it  is  still  estimated  that  with  present  prices 
for  labor  and  material  the  above  sum  will  complete  the  work  in  hand. 
But  owing  to  time  lost  from  floods,  delays  in  securing  titles  to  lock  and 
abutment  sites,  and  other  causes,  it  is  now  evident  one  more  year  will 
be  needed  for  completing  this  work. 

Proposals  for  furnishing  the  iron  and  steel  heeded  for  the  gates  for 
Lock  1  were  called  for,  to  be  opened  June  10, 1893.  Only  one  bid  was 
received,  which,  being  some  60  per  cent  over  the  estimated  cost,  was 
considered  excessive  and  was  rejected. 

OOMMEBCIAL  IMPOBTANOE. 

The  completion  of  the  project  now  in  progress  will  extend  the  navi- 
gable waters  of  the  Warrior  River  into  the  chief  mineral  region  of 
Alabama  (known  as  the  Birmingham  district),  giving  it  a  water  outlet 


■Material  for  paving  was  supplied  by  the  waste  from  the  etone-yftid. 
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to  the  Golf.  The  first  result  anticipated  is  the  development  of  the 
coal  seams  adjacent  to  the  river.  Under  the  favorable  conditions  for 
mining  that  exist  and  the  low  cost  of  barge  transportation  it  is  esti- 
mated that  the  output  of  these  mines  can  be  protitably  marketed  in 
Mobile  Bay  at  $1.25  per  ton.  At  this  price  the  Warrior  Mines  could 
practically  monopolize  the  coal  business  of  the  Gulf,  both  for  local  con- 
sumption and  for  export,  and  the  coal  tonnage  on  the  river  would  be 
so  great,  as  of  itself,  to  justify  the  cost  of  river  improvement;  but  it 
seems  quite  probable  that  the  coal  business  would  not  be  the  only  or 
even  the  most  important  one  to  be  developed  by  the  improved  river; 
that  to  be  derived  from  other  mineral  resources  must  be  considered. 

The  present  annual  output  capacity  of  Jefferson  County,  in  which 
Birmingham  is  situated,  is  estimated  in  round  numbers  as  follows: 

Ton«. 

Coal(daily  capacity  14,000  tons) 5,000,000 

Coke 1,300,000 

Iron  ore 2,700,000 

Pig  iron  (daily  capacity  2, 500  tons) 900,000 

The  works  producing  the  above  output  can  readily  be  connected  with 
the  Warrior  by  short  extensions  of  existing  railways,  and  the  future 
iron  and  steel  plants,  with  the  river  opened,  would  doubtless  be  placed 
on  or  adjacent  to  the  river  banks.  At  present  the  Birmingham  furnaces 
have  to  market  their  products  in  the  North  and  Westj  and  the  cost  of 
transport  over  the  long  rail  routes  by  which  these  markets  are  reached 
offsets  to  a  great  extent  the  exceptional  advantages  that  these 
furnaces  possess  for  cheap  production.  Moreover,  the  Birmingham 
products,  by  increasing  so  largely  the  stocks  in  the  northern  markets, 
have  tended  to  reduce  prices,  and  have  doubtless  intensified,  if  they 
have  not  caused,  the  depression  thai  has  prevailed  in  the  iron  industries 
during  the  past  two  years.  Hence  a  water  route,  opening  new  markets 
to  the  Birmingham  iron  trade,  would  benefit  not  only  that  trade  but 
the  iron  industries  of  the  whole  country. 

Should  the  Nicaragua  Canal  be  opened,  the  Birmingham  furnaces, 
rolling-mills,  and  steel  plants  will  find  their  best  and  most  cheaply 
accessible  markets  along  the  Pacific  Coast,  via  the  Warrior  River  and 
the  Nicaragua  Canal.  Naturally  their  products  would  move  in  that 
direction. 

Money  statement 

July  1, 1892,  balance  unexpended $31,795.08 

Amount  appropriated'  by  act  approved  July  13, 1892 200, 000. 00 

231, 795. 06 
June  30, 1893,  amount  expended  during  fiscal  year 79, 979. 97 

July  1, 1893,  balance  unexpended 131,815.11 

July  1, 1893,  outstanding liabiUties 5,190.56 

July  1,1893,  balance  available 146,624.55 

f  Amount  (estimated)  required  for  completion  of  existing  project 185, 420. 00 

I  Amount  tba  t  can  be  pront  ably  expended  in  fiscal  yesir  en  ding  June  30, 1895  185, 420.00 
\  Submitted  in  compliance  with  requirements  of  Hections  2  of  river  and 
t    harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 
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Q3. 

IMPROVEMENT  OF  WARRIOR  AND  TOMBIGBEE  RIVERS.  ALABAMA  AND 

MISSISSIPPI. 

WABRIOB  RIVEB. 

The  examination  and  partial  survey  of  the  river  from  Tuscaloosa  to 
Deinopolis  was  made  in  1874,  and  report  thereon  may  be  foand  in  the 
Report  of  the  Chief  of  Engineers  of  1875,  Part  II,  p.  16.  In  its  orig:inal 
condition  the  river  was  well  adapted  for  high-water  navigation,  having 
a  width  of  400  feet  at  Tnscaloosa,  gradually  diminishing  to  150  feet 
near  its  month.  The  boating  stage  usually  lasted  five  months,  from 
December  1  to  May  1,  the  depth  ranging  from  10  to  ^  feet^  and  the 
only  obstructions  encountered  were  overhanging  trees,  which  some- 
times carried  away  chimneys  of  steamboats  and  damaged  their  upx>er 
works.  Below  a  10-foot  stage,  snags  became  troublesome,  and  below  5 
feet  navigation  practically  ceased. 

The  obvstructions  to  low- water  navigation  were:  (1)  Ninety-four  bars 
and  ree&  that  afforded  a  ruling  depth  of  12  to  30  inches;  (2)  numerous 
snags  and  sunken  logs,  choking  up  the  bar  chutes  and  frequent  in  the 
reaches  also;  (3)  overhanging  trees  that  effectually  clo&wd  marrow 
chutes,  even  if  otherwise  open. 

The  improvement  of  the  Warrior  was  authorized  by  act  of  Congress 
of  March  3,  1875,  and  the  project  adopted  was  to  deepen  the  bars  by 
j<'tty  construction,  remove  snags,  and  cut  down  overhanging  trees, 
with  a  view  to  obtaining  for  small  boats  a  low-water  channel  80  feet 
wide  by  4  in  depth. 

The  estimated  cost  of  the  improvement  was  $105,103*  Appropria- 
tions were  made  as  tbllows: 

Warrior  and  Tomhigbee  rivers : 

March  3,  1875 $25,000 

August  14,  1876 15,000 

June  18,  1878 28,000 

March  3,  1879 20,000 

Warrior  River : 

June  14.  1880 20,000 

March  3, 1881 •  10,622 

August  2, 1882 10,000 

July  5, 1884 12,000 

August  5, 1886 18,750 

August  11, 1888 18,000 

September  19,  1890 45,000 

July  13,  1892 76,000 

Total 297,372 

Of  this  amount,  $134,372  was  appropriated  for  the  Warrior,  and 
988,000  for  Warrior  and  Tombigbee  jointly. 

The  execntion  of  the  project  was  commenced  in  June,  1875,  and  con- 
tinned  for  an  average  annnal  period  of  four  mouths  up  to  November  10, 
1885,  and  for  three  months  in  1887,  the  work  being  confined  chiefly  to 
the  removal  of  snags  and  overhanging  trees.  Channel  deepening  by 
jetty  construction  was  also  attempted  upon  49  of  the  bars  afi'ordiug  the 
shoalest  water. 

The  work  in  1887  was  done  by  contract.  The  work  of  removing 
snags  and  logs  has  been  repeated  several  times  over  a  great  part  of  the 
river.  This  has  been  made  necessary  from  the  fact  that  landslides  and 
caving  banks  every  year  throw  many  trees  into  the  river  that,  anchored 
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by  tbeir  roots,  obstruct  the  channel.  This  trouble  wfll  continue  ontQ 
stability  shall  have  been  given  to  the  yielding  banks.  The  work  of 
sloping  and  revetting  needed  for  this  purpose  was  not  originally  con- 
templated, but  as  the  necessity  for  it  became  apparent  an  exx>erimental 
section  3,000  feet  long  was  tried  in  1886,  costing  at  the  rate  of  $6,(Kn» 
X)er  mile,  which  proved  satisfactoiy.  The  practical  results  aci'«»m- 
plished  under  the  above  project  may  be  stated  as  having  lowered  tbe 
navigable  stage  3  feet,  a  boat  with  600  bales  of  cotton  and  drawing 
4^  feet  passing  down  the  river  without  difficulty  on  a  stage  barely 
2  feet  above  low  water. 

Better  results  than  this  could  not  be  expected  in  continuing  the  old 
project  because  the  slope  on  portions  of  the  river  is  such  that  the  low- 
water  discharge  will  not  give  a  uniform  depth  of  more  than  2^  teet  in  a 
channel  80  feet  wide.  Moreover,  the  statement  as  to  the  results  de- 
tained holds  good  only  in  the  fall,  because  the  low- water  chutes  around 
the  bars  lie  out  of  the  current  during  high  water,  and  consequently  M 
up.  The  scouringout  process  does  not  keep  pace  with  the  fall  of  tb<^ 
river  surface  iu  the  spring,  and  it  is  not  until  late  in  the  summer  that 
the  chute  become  fully  opened. 

It  was  therefore  evident  that  to  secure  a  4-foot  low- water  channel  of 
navigable  width  a  new  i)roject  had  to  be  adopted  and  when  the  im- 
provement of  the  Black  Warrior  Biver  above  Tuscaloosa  was  under- 
taken for  the  benefit  of  the  recently  develo]>ed  mineral  business  of  tbe 
Upper  Warrior  it  was  evident  that  the  6-foot  low- water  depth  adopted 
in  that  project  should  be  extended  throughout  the  river  below. 

A  survey  of  the  Warrior  was  authorized  from  Tuscaloosa  to  tbe 
month  in  order  to  get  the  data  necessary  for  preparing  plans  and  esti- 
mates for  the  improvements  of  the  river  on  scale  desimi.  The  survey 
was  commenced  in  the  summer  of  1887  and  completed  in  the  £ftl1  of 
1889,  and  a  report  was  submitted  December  24, 1889,  proiK>sing  a  plan 
of  improvement  to  obtain  a  good  channel  with  a  minimum  depth  of  6 
feet  at  low  water  by  a  system  of  dams  and  pneumatic  gates  in  eoniiectioD 
with  snagging,  cutting  of  overhanging  trees,  bank  revetment,  and  bar 
improvement,  at  an  estimated  cost  of  $677,000. 

Since  that  time  a  more  careful  study  of  the  data  obtained  by  the 
survey  havS  resulted  in  a  change  in  the  views  previously  entertanitHl, 
and  a  4)elief  that  locks  in  similar  sizes  and  general  constrnctioii  to 
those  above  Tuscaloosa  will  be  better  than  the  pneumatic  gates.  Tbe 
work  during  the  fiscal  year  ending  June  30, 1891,  was  confined  to  a 
preparation  of  a  portion  of  a  suitable  plant  for  future  use  in  tbe 
improvement  of  the  river,  the  old  plant  having  been  completely  ast-d 
up,  and  an  attemi)t  to  do  the  work  by  contract  having  resulted  in  tb^ 
conviction  that  it  was  more  economical  and  advantageons  to  do  tbe 
work  by  day^s  labor. 

During  the  fiscal  year  ending  June  30, 1892,  work  on  the  improve- 
ment of  this  river  was  commenced  at  Forrest  Bridge  Piers  on  l>e<*em 
ber  1, 1891,  and  carried  down  to  the  mouth,  suspended  DeceniWr  'S\ 
1891,  on  account  of  high  water,  resumed  early  in  March,  1892,  at  Choc- 
taw Bluff,  Ala.,  suspended  during  the  latter  part  of  March,  189^,  on 
account  of  high  water,  and  resumed  in  May,  1892. 

The  following  is  a  statement  of  work  per^rmed  during  fiscal  yetf 
ending  June  30, 1893: 

Work  was  commenced  by  the  hand-power  snag  boat  Vienna  at  Cov- 
ens Bluff,  and  by  the  steam-capstan  boat  DemapoUs  at  Lassiters  Shoabs 
July  1, 1892. 
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The  snag  boat  Vienna  was  towed  up  to  Stephens  Bluff  on  the  19th, 
and  the  snag  boat  Demopolis  up  to  Erie  Island  on  tfa'e  21st  of  August, 
1893,  and  commenced  working  downstream. 

In  December,  1892,  the  snag  boat  Demapolis  returned  upstream. 

Work  was  suspended  December  19, 1892,  on  account  of  high  water, 
and  the  snag  boat  Bemopolis  was  carried  up  to  Forrest  Piers,  and  the 
snag  boat  Vienna  down  to  the  mouth  and  laid  up. 

Work  was  resumed  January  18,  1893,  by  the  snag  boat  DemopoUa 
firom  Forrest  Piers,  down,  and  by  the  snag  boat  Vienna  from  the  mouth 
up.  Work  was  again  suspended  on  February  16, 1893,  on  account  of 
high  water,  and  the  plants  were  towed  up  to  Tuscaloosa,  Ala.,  and 
laid  up. 

Work  was  resumed  in  May,  1893,  at  Tuscaloosa  removing  snags  and 
building  dams  and  continued  up  to  June  30,  1893.  The  snag  boat 
Demopolis  improved  114^  miles  of  river  downstream,  and  35f  miles 
upstream.  The  snag  boat  Vienna  improved  60J  miles  of  river  down- 
stream, and  14  miles  upstream. 

The  following  obstructions  were  removed "  during  the  fiscal  year 
ending  June  30, 1893: 


SnagB  polled  »nd  removed 1, 666 

Sunken  logs  and  trees  pnUed  and 

removed 132 

Stamps  onty  leveled,  blasted,  and 

removed 107 

Logs  on  bank  cut  np 66 

81ip-ins  palled,  trimmed,  and  re- 
moved       800 

Trees  in  slip-ins  removed 205 

Overhanging  trees  feUed,   palled 
back,  andcatnp 3,986 


Trees  trimmed 44 

Trees  deadened 1, 165 

Drift  piles  removed 12 

Brushes  cut  and  removed 200 

Loose  stone  removed.. cubic  yards      147 

Dams  built 3 

Brush  cut  aud  boated  for  dams, 

cords 91 

Fascines  made..... 1,301 


Money  statement. 

Jnly  1,1892,  balance  onexpended $10,296.12 

Amoont  appropriated  by  act  approved  July  13, 1892 75, 000. 00 

85, 296. 12 
June  30, 1893,  amount  expended  during  fiscal  year 16,294.82 

July  1,1893,  balance  unexpended 69,001.30 


r  Amount  (estimated)  required  for  completion  of  existing  project 457, 000. 00 

I  Amount  tnat  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1895  250, 000. 00 
)  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
I    harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 
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Articles. 

1803. 

1892. 

tons.. 

705 

675 

20 

25 

1,172 

1,460 
675 

Grain.... 

Iron         .. ................ 

.................do.... 

20 

LtDinber...... ....... .......  .. 

25 

O^fnnml  mAmhii.fi(liiiA 

do.... 

1,753 

TOtlll , r....... 

2,597 

S,933 
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TOUflBlGBEE  RIYEB  FROM  ITS  MOUTH  TO  DEMOPOLIS. 

Survey  of  this  portion  of  the  river  was  directed  by  the  act  of  August 
11,  1888. 

Report  upon  the  survey  was  submitted  December  24,  1889.  The 
project  proposed  was  to  obtain  a  channel  of  6  feet  depth  at  ordinary 
low  water  by  the  removal  of  snags,  logs,  and  overhauging  trees,  dredg- 
ing, bank  revetment,  and  the  construction  of  locks  and  dams.  The 
length  of  the  section  of  the  river  to  be  improved  is  191  miles.  The  esti- 
mated cost  is  $508,808. 

Appropriations  Ibr  this  work  have  been  made  as  follows: 

Act  of— 

September  19, 1890 .-. $55,000 

July  13, 1892 126,000 

Total 180,000 

Operations  prior  to  June  30, 1892,  consisted  in  the  preparation  of  the 
necessary  plant,  the  removal  of  snags,  logs,  trees,  etc.,  from  the  river 
for  the  distance  of  12  miles  from  DemopoUs  downstream  and  156  miles 
from  its  mouth  upstream,  the  repair  of  old  jetties  at  Osage  and  Bar- 
neys Shoals,  and  the  partial  improvement  of  the  river  by  blasting  and 
rock  excavation  at  McGrews  Shoals  63  miles,  Woods  Bluff  101  miles, 
and  Pearsons  Shoals  128  miles  above  the  mouth. 

Operations  during  the  fiscal  year  ending  June  30, 1893,  were  as  fol- 
lows: The  removal  of  snags,  logs,  and  trees  was  in  progress  at  the 
beginning  of  the  fiscal  year  at  a  point  about  12  miles  below  Demop- 
olis,  and  was  continued  downstream  until  stopped  by  high  water  on 
July  12,  64  miles  of  the  river  being  worked  over.  Work  was  resumed 
on  October  3,  at  a  point  about  2^  miles  below  Demopolis  and  was  con- 
tinued downstream  as  far  as  Turkey  Shoals,  a  distance  of  37  miles, 
where  a  suspension  on  account  of  high  water  became  necessary  in 
December.  Work  was  again  resumed  in  June,  1893,  and  continued  till 
the  end  of  the  fiscal  year. 

Work  was  begun  in  l^ovember  repairing  jetties  at  Barneys  Shoals, 
blasting  rock  at  Pearsons  Shoals,  and  dredging  a  channel  through  the 
gravel  bar  at  Barneys  Shoals,  but  high  water  in  the  early  part  of  De- 
cember caused  a  stoppage  of  these  works  before  they  had  been  fairly 
begun.  The  work  of  dredging  was  resumed  in  June,  1893,  at  Bainwater 
Bar,  and  continued  till  the  end  of  the  fiscal  year.  An  examination  of 
the  sites  for  the  locks  and  dams  required  by  the  existing  project  for 
the  improvement  of  the  river  was  made  in  October^  1892,  and  suggested 
some  minor  modifications  to  be  made  in  the  project,  these  being  con- 
sidered in  a  letter  to  the  Chief  of  Engineers  dated  February  4, 1893. 
The  preparation  of  plans  for  the  locks  and  dams  has  been  begun. 

The  following  is  a  statement  of  work  performed: 

Overliangiiig  trees  felled,  pnUed  back,  and  out  up 167 

Number  of  cuts 401 

Snags  removed  from  river  and  cut  up 373 

Number  of  cuts • 8,013 

Stumps  blasted,  leveled,  and  removed ...: *   2 

Piles  cut  for  Jetties 841 

Gravel  excavated cubic  yards..  400 

8and  excavated do 375 

Marl  excavated do 130 

Clay  excavated do 867 

The  river  is  now  navigable  as  far  as  Demopolis  throughout  the  year 
for  the  class  of  boats  now  in  operation  npon  it,  bat  to  keep  it  in  this 


APPENDIX   Q REPORT   OF   IfAJOR   DAMRELL.  17, 

condition  will  require  an  annnal  appropriation  of  $10,000  for  the  pr  : 
ervation  of. the  improvement;  this  should  be  made  separately  from  t  i 
a]>propriation  for  the  work  proper.  No  farther  permanent  impro^  i 
ment  can  be  obtained  until  the  completion  of  the  system  of  locks  ai  * 
dams  included  in  the  existing  project 

Money  statement, 

Jn]y  1, 1892,  balance nnexpeoded $6,812.  I 

Amount  appropriated  by  act  approved  July  13^  1892 125, 000.  ] 

131, 812.  I 
June  30y  1893,  amount  expended  during  fiscal  year 20,596.  i 

July  1, 1893;  balance  unexpended 111,216.  * 

(  Amount  (eetimated)  required  for  completion  of  existing  project 328.  ^^H.  1 

I  Amount  that  can  be  profitably  expended  in  liseal  year  endiiifi:  June  30, 1895. 328, 808.  i 
\  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
t     harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 
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ArticlM. 


Cotton tonB. 

GnJa <• <lo-- 

Iron do.. 

Luniber  and  crou-ties do.. 

SliinfflM do.. 

General  merchuidiM do.. 

Total 


1«0. 

1892. 

6,500 

9,n 

4,444 

7.(1 

•71 

« 

52,8.18 

41, H 

475 

1.1' 

11,244 

17,  M 

74,542 

77,  i: 

TOMBIOBES  BIYEB  FROM  DEMOPOLIS^  ALA.,  TO  COLUMBUS,  MISS. 

Extending  improvement  to  secure  6  feet  draft  at  low  water.  TL 
survey  of  tfis  section  of  the  river  was  directed  by  the  act  of  An^riiii 
11,  li^.  Report  upon  the  survey  was  submitted  December  24, 188! 
The  project  proposed  was  to  obtain  a  channel  of  6  feet  draft  by  tl  i 
removal  of  logs,  snags  and  overhanging  trees,  bank  revetment,  bfi 
improvement  by  contraction  works,  and  dams  and  locks,  at  an  ei>t 
mated  cost  of  $779,400. 

The  length  of  this  portion  of  the  river  is  156  miles. 

Appropriations  have  been  made  as  follows : 

Act  of— 

September  19, 1890 $16,  Of 

July  13, 1892 35,« 

Total 60, 0( 

Operations  prior  to  June  30, 1802,  consisted  in  the  preparation  c 
the  necessary  plant,  the  removal  of  snags,  logs,  and  overhanging  tree 
from  the  river  for  the  distance  of  22^  miles  from  Windham  downstrean 
and  the  removal  of  sunken  obstructions  at  Ten  Mile  Shoals,  10  mile 
below  Columbus. 

Operations  during  the  fiscal  year  ending  June  30,  1803,  were  a 
follows : 

The  work  of  removing  snag8,  logs,  trees,  etc.,  was  begun  in  Soj 
tember  and  continued  till  8topx)ed  by  high  water  on  February  21, 180; 
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Work  was  resumed  on  June  1, 1803,  and  continued  till  the  end  of  the 
fiscal  year.    One  hundred  and  twenty-five  miles  of  the  river  from  De- 
mopolis  up  to  Pickensville  was  worked  over,  a  large  part  of  it  twice. 
The  work  performed  was  as  follows : 

Overhanging  trees  felled^  cut  ap,andpaUed  back 5^10^ 

Logs  on  bank  cut  up L'^J 

Snags  puUed,  cnt  up,  and  removed :^ 

Stumps  leveled,  blasted,  and  removed v 244 

Bushes  out 13.C611 

An  annual  appropriation  of  $10, 000  will  be  required  for  the  preserva- 
tion of  this  improvement  of  the  river,  and  should  be  made  separately 
from  the  appropriations  for  the  work  proper. 

Money  itateinenL 

Amonnt  appropriated  by  act  approved  July  13,  1892 $35, 000. 00 

June  30,  1893,  amount  expended  during  fiscal  year 10,573.28 

Jnly  1, 1893,  balance  unexpended 24,424.72 

{Amount  (estimated)  required  for  completion  of  exislinjc^  project 729, 400. Oi) 
Amount  that  can  be  profitably  expendodin  tiscalyear  ending  June  30, 1895  250^  000.00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 
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Articles. 


Cotton tons 

Grain do. 

Iron do. 

Lumber do. 

Greneral  merchandise do. 

Total 


!•,«• 


TOMBIGBEE  BIYEB  FROM  PULTON  TO  COLUMBUS. 


A  survey  of  this  section  of  the  river  (144  miles)  was  made  tmd^  tbe 
act  of  Jane  10, 1872,  and  report  of  same  submitted  September  20, 1873. 
This  report  is  contained  in  the  Annual  Report  of  the  Chief  of  Eng^eers 
for  1873. 

Previous  to  improvement  navigation  was  carried  on  only  daring  tbe 
winter  (high  water)  season,  and  was  seldom  attempted  above  Aberdeen, 
112  miles  below  Fulton.  Snags,  sawyers,  and  stumps  obstructed  the 
channel  in  low  stages,  so  that  navigation  practically  ceased  on  a  stage 
12  feet  above  low  watiar. 

Overhanging  trees  were  troublesome  at  all  stages  and  frequent  caase 
of  damage. 

The  normal  width  of  the  river  on  a  navigable  stage  wa«  from  80  to 
120  feet. 

The  project  adopted  was  to  improve  high  water  navigation  from  Pul- 
ton to  Columbus  by  removing  all  timber  obstructions  above  low  water, 
and  to  clear  the  bank  of  overhanging  trees. 

The  sum  of  $6,000  was  approi)riated  by  act  of  Congress  of  Joty  13, 
1892. 
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Uiifler  this  appropriation  work  was  commenced  at  Fnlto  i 
ber,  1892,  and  continued  up  to  Jane  30, 1893. 

The  following  work  was  performed  during  the  fiscal  year 
30,  1893: 

Stamps,  cut,  leveled,  and  blasted 

Snags  cut  op  and  removed 

Lot;s  on  banK  cut  np  and  removed 

Ovorhanf^ing  trees  felled,  pulled,and  cut  up 

Drift  piles  removed 

This  work  has  resulted  in  giving  a  clear  high-water  chann  i 
ton  down  to  Wilson  Landing,  near  Amory,  Miss.;  a  di 
miles,  enabling  rafts  of  logs  and  timber  of  much  larger  si:  i 
merly  to  be  floated  down  with  perfect  safety,  at  a  stage  I 
low  water. 

It  is  proposed  to  apply  the  balance  on  hand,  and  any  ai  ] 
that  may  be  made  for  the  fiscal  year  ending  June  30,  1  i 
tinuing  the  improvement  down  to  Columbus  and  in  preserv  : 
improvement. 

Owing  to  caving  banks  and  shifting  of  the  channel  the  im  | 
made  are  not  permanent.  It  is  estimated  that  an  annual  • ) 
of  J?o,000  will  be  required  to  maintain  the  river  in  the  coi  i 
templated  by  the  plan  of  improvement. 

Money  BtaUmcnt. 

Amount  appropriated  by  act  approved  July  13, 1892 

June  30,  1893,  amount  expended  during  ftscal  year 

July  1, 1893,  balance  unexpended 


f  Amount  (estimated)  required  for  preservation  of  improvement 

J  Amount  that  can  be  profitably  expended  in  fi^oal  year  ending  June  30,  \%\ 
Submitted  in  compliance  with  requirement8  of  sections  2  of  river  a 
harbor  acts  of  1866  and  1867  and  of  sundry  olvil  act  of  March  3^  I8t  i 


I 


COMMERCIAL  STATISTICS. 

Downtiream, 


Articles. 


Typrona  togs ton«. 

Ann  lojra do.. 

Poplar  logs do.. 

Oakloipi do.. 

Pine  logs do.. 


Qaanti 


5.( 


Total 



«,( 

From  Fulton  to  Vienna, 

• 

Articles. 

T<niiil>4r 

tot 

ENG  93 111 
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TOKBIOBEE  RIVER  FROM  WALKERS  BRIDGE  TO  FULTON. 

The  examination  of  this  section  of  the  Tombigbee  River  was  provided 
for  by  the  river  and  harbor  act  of  March  3, 1881,  and  again  by  the  river 
and  harbor  act  of  August  5, 1886. 

An  examination  was  made  under  the  first  act  and  a  report  was  sub- 
mitted February  10, 1882,  which  is  contained  in  the  Annual  Report  of 
the  Chief  of  Engineers  for  1882. 

Under  the  second  act  reference  was  made  to  the  examinatiou  pre- 
viously made. 

The  following  appropriations  have  been  made  for  the  improvement  ol 
this  section  of  the  river: 

By  act  of— 

August  11, 1888 $4,000 

September  19,  1890 4,0«V 

July  13, 1892 3,(m) 


Total ..  ll,00i> 

The  projected  improvement  was  the  ox>eniDg  of  a  channel  for  hi^fa- 
water  navigation  from  Fulton  to  Walkers  Bridge  by  the  removal  of 
snags  and  overhanging  trees,  at  an  estimated  cost  of  911,000. 

Work  on  the  improvement  of  this  river  was  commenced  at  Fulton  on 
November  17, 1888,  and  continued  to  December  21, 1888  when  work 
was  suspended  on  account  of  high  water;  resumed  March  15, 1889,  aod 
continued  to  the  middle  of  August,  1889.  Work  under  appropriatirm 
of  $4,000  made  by  the  act  of  September  19, 1890,  was  commenced  in 
January,  1891,  at  Stevens  Field,  and  carried  on  until  a  rise  of  the  river 
caused  suspension  on  February  4, 1891,  and  resumed  again  in  March* 
and  Walkers  Bridge  was  reached  on  May  16, 1891. 

On  account  of  lugh  water  during  March,  April  and  May,  1891,  con 
siderable  necessary  work  had  to  be  passed  over;  it  was  deemed  best  to 
return  downstream  and  go  over  the  work  again  while  the  water  was 
low. 

The  party  working  downstream  reached  Fulton  on  the  30th  of  June, 
1891,  and  completed  the  projected  improvement. 

Work  on  the  removal  of  the  annual  accumulation  of  snags,  logs,  and 
trees  was  again  resumed  at  Walkers  Bridge,  in  September,  1892,  and 
suspended  in  November,  1892,  when  Fulton  Ferry  was  reached. 

The  improvement  made  will  not  be  permanent,  but  owing  to  caving 
banks  and  shifting  of  the  channel  will  require  reworking  from  time  to 
time. 

An  annual  expenditure  of  $2,500  will  be  required  to  maintain  the 
river  in  the  condition  contemplated  by  the  plan  of  improvement.  The 
following  obstructions  were  removed  up  to  June  30,  1892 : 

Trees  pulled 4M 

Trees  cut Z^-'* 

Logs  removed l.t^3 

Drifts  removed A 

Stumps  removed 64<' 

The  following  obstructions  were  removed  during  the  fiscal  year  end 

ing  June30,  1893.• 
Tree8  felled,  pulled  back,  and  removed 2,259 

Snags  cut  up  and  removed 2> 

Stumps  leveled  and  blasted STS 

Drift  piles  removed 13 
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The  resnlts  obtained  by  this  improyement  are  as  follows: 
Bafts  of  timber  of  mnoh  larger  size  than  before  can  be  floated  do^ 
stream  safely  on  a  d-foot  rise  above  low  water,  and  barges  drawing 
feet  water  can  be  carried  down  safely  on  a  5-foot  rise  above  low  wat 

Money  statement 

Jaljl,  1S92,  balance  unexpended $408. 

Amoont  appropriated  by  act  approved  July  13,  1892 3, 000. 

3,408. 
Jnne 30, 1893,  amount  expended  during  fieoal  year 2,279. 

July  1, 1893,  balance  unexpended 1,129. 


f  Amount  (estimated)  required  for  preservation  of  Improvement 1, 000. 

J  Amount  thatoan  be  profitably  expendedinfisoalvear  ending  June  30, 1895      1, 000. 
^  Submitted  in  compliance  with  requirements  of  sections  2  river  and  har- 
l     bor  acta  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 


OOMMBRGIAL  STATISTICS. 

Downstream, 


Artiolas. 


L«ab«r  and  logs 

SteiTM 

Firewood 

Total 


Q4. 

IMPROVEMENT  OF  NOXUBEE  RIVER,  MISSISSIPPI. 

The'examination  of  this  river,  provided  for  by  act  of  Congress  aj 
proved  March  3, 1879,  was  made  daring  the  month  of  March,  1880,  an* 
extended  from  Macon,  Noxubee  County  to  its  mouth. 

Beport  is  contained  in  the  Annual  Beport  of  the  Chief  of  Engineei  i 
for  1880.  The  condition  of  the  river  when  examined  was  such  tha  ; 
daring  all  seasons  of  the  year  and  at  all  stages  of  water,  navigatioi , 
except  by  smaU  flatboats,  was  practically  impossible. 

Steamboats  prior  to  the  building  of  the  Mobile  and  Ohio  Bailroai 
(1859),  plied  the  river.  After  the  construction  of  this  railroad  th  i 
boats  were  withdrawn.  The  river  banks  then  became  overgrown  witl  i 
timber,  much  of  which  in  time  fell  or  slid  into  the  river,  and  caused  th*  i 
formanon  of  a  number  of  shoals  and  bars.  The  river  being  virtuaU; 
abandoned  for  the  purpose  of  navigation,  the  planters  living  along  it  i 
banks  assisted  in  obstructing  its  channel  way  by  building  a  number  o  I 
fish  traps  and  miUdams.  The  chief  obstruction  to  navigation  consisted  I 
in  the  immense  number  of  trees  overhanging  the  river  throughout  it! 
entire  length. 
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At  the  time  of  the  examination  the  minimnm  depth  of  the  river  was 
found  to  be  (at  ordinary  low  water)  1^  feet  and  the  average  width  60 
feet. 

The  project  adopted  was  to  afford  a  navigable  channel  during  high 
water,  or  about  five  months,  to  the  town  of  Macon,  by  the  removal  of 
overhanging  timber  from  the  banks  and  such  obstructions  to  naviga- 
tion as  might  be  found  in  the  river.  * 

The  estimated  cost  was  $65,245.25. 

The  appropriations  made  for  the  improvement  are  as  follows: 

AugiiBt  11, 1888 ^000 

September  19;  1890 3,000 

July  13, 1892 3,000 

Total 56,000 


By  act  of  Cougrec 

June  14,  1880 $12,000 

March  3, 1881 8,000 

August  2,  1882 10,000 

July  5,  1884 7,500 

Augusts,  1886 7,600 


Work  was  commenced  on  the  improvement  daring  the  low-water 
season  of  1880,  prosecuted  daring  the  fiscal  years  ending  June,  1881,  and 
Jane  30, 1882,  and  throngh  the  month  of  March,  1883,  from  September. 
1884,  to  Jannary  12, 1885;  from  May  23,  1885,  to  September  23,  1885; 
from  May  26, 1887,  to  December  15,  1887;  from  May  15,  1888,  to  July 
20, 1888;  from  September  20,  1888;  to  December  8, 1888;  from  April  1, 
1889,  to  October,  1889.  The  condition  of  the  improvement  at  the  end 
of  the  fiscal  year  is  a  completely  improved  channel  from  the  mouth  of 
the  river  up  to  Macon,  9l|  miles,  and  the  project  may  be  considered 
to  be  completed. 

Operations  during  the  fiscal  year  ending  June  30, 1893,  were  confined 
to  the  repair  and  alterations  of  steamer,  and  care  and  preservation  of 
property. 

The  amount  available,  and  any  appropriation  that  may  be  made,  will 
be  applied  to  the  maintenance  of  improvement. 

The  river  during  high  water  is  navigable  from  its  mouth  to  Maeon. 
This  work  will  require  an  annual  expenditure  of  $3,000  to  maintain  it  in 
its  improved  condition,  and  no  further  improvement  should  be  consid- 
ered until  theTombigbee  Eiver  below  Gainesville  is^ completely  im- 
proved. 

The  reduction  in  freight  charges  on  cotton  and  produce  by  railroad 
due  to  the  improvement  of  the  river  is  estimated  at  not  less,  and  prob- 
ably much  more,  than  $20,000  per  annum. 

Money  statement 

Jnly  1, 1892,  balance  Tmezx»ended $3»  100.71 

Amonnt  appropriated  by  act  approved  July  13, 1892 3, 000. 00 


6,100.71 
June  30«  ISOSj  amount  expended  during  fiscal  year %067.U 


July  1,1893,  balance  unexpended 3,083.59 


{Amonnt  ^estimated)  required  for prcsenration  of  improvemen t 6^ 000. 00 

Amount  tnat  can  be  proiitably  expended  in  fiscal  year  ending  J  une  30, 1895  6y  000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1806  and  1867  and  of  sundry  civil  act  of  March  3, 1893 
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mPEOVEMENT  OF  PA8CAG0ULA  RIVEE,  MISSISSIPPI. 

By  act  of— 

March  2, 1827|  an  appropriation  waa  made  of $8,000 

May  23;  1828,  an  appropriation  was  made  of 17,500 

AnguBt  30, 1852,  an  appropriation  was  made  of 5,000 

The  first  appropriation  was  made  for  remoying  obstmctions  from 
tlie  river  and  deepening  the  channel  at  its  mouth,  the  second  one  was 
made  for  deepening  the  channel  at  its  month,  and  the  third  was 
made  for  a  sarvey  of  the  river.  There  are  no  records  in  this  ofEice  of 
the  work  done  under  these  appropriations. 

In  1870,  March  1,  a  canal  (called  Noyes  Oanal)  dredged  across  the 
bar  at  the  month  of  the  river,  under  a  charter  from  the  State  of  Miss- 
issippi to  Abram  A  Green,  io  a  depth  sufftcient  to  admit  vessels  of  6 
feet  draft  at  low  tide,  was  opened  by  private  parties. 

The  cost  of  the  oanal  was  stated  to  be  $27,000,  uid  for  annual  main- 
tenance $4,000. 

By  the  act  of  March  3, 1873,  a  survey  was  directed  to  be  made  at 
East  Pascagoula  Harbor,  Mississippi  Sound.  This  survey  was  made 
during  the  same  year,  aud  report  was  submitted  October  23,  1873. 
The  report  is  contained  in  the  Annual  Report  of  the  Chief  of  Engineers 
for  1871.  The  plan  adopted  for  the  improvement  was  the  dredging  of 
a  channel  200  feet  wide  and  7  feet  deep  at  mean  low  water  through  the 
bar  at  the  mouth  of  the  river,  and  the  removal  of  snags  and  overhang- 
ing trees  throughout  its  entire  length,  at  an  estimated  cost  of  $53,800. 

The  followiug  appropriations  were  made  to  carry  out  this  project: 


By  act  of— 

June  18. 1878 $10,000 

March  3, 1879 14,000 

June  14, 1880 20,000 

March  3, 1881 4,000 


By  act  of— 

August  2,  1882 $8,000 

Julys,  1884 3,000 


Total 59,000 

At  the  commencement  of  the  work  there  was  3  feet  on  the  crest  of 
the  bar  at  mean  low  water,  and  the  river  was  much  obstructed  by 
snags,  logs,  and  overhanging  trees.  Of  the  aggregate  amount  of  the 
several  appropriations  made  up  to  July  5, 1884,  less  $1,500  allotted 
for  examination,  $4:2,500  was  devoted  to  dredging  through  the  bar  at 
the  mouth,  and  resulted  in  securing  a  channel  through  the  bar  180  feet 
to  190  feet  wide,  7^  to  8  feet  deep. 

Fifteen  thousand  dollars  of  the  amount  appropriated  up  to  that  time 
was  applied  to  the  removal  of  snags,  logs,  and  overhanging  trees. 
Commencing  at  the  light-house  near  the  mouth  of  the  river  in  the 
spring  of  1882,  the  work  was  prosecuted  during  the  working  season  of 
1882,  1883,  and  1884. 

This  portion  of  the  work  was  completed  on  December  23, 1884,  and 
resulted  in  securing  a  navigable  channel  fix)m  the  mouth  of  the  river  to 
oue-h*lf  mile  above  Dead  Lake,  50^  miles,  for  vessels  drawing  6^  feet, 
and  to  the  juoction  of  the  Leaf  and  Ohickasawha  for  vessels  of  lighter 
draft,  during  6  or  8  months  of  the  year.  The  project  was  then  virtually 
completed. 

By  act  of— 

Augusts,  1886,  an  appropriation  waamade  of $20,000 

August  5, 1886,  transferred  amount  appropriated  for  improving  Horn 

IslandPass,  Actof  July5,  1884 5,000 

August  11,  1888,  an  appropriation  was  made  of , 27, 000 

September  19,  1890,  an  appropriation  was  made  of 20, 000 

July  13, 1892,  an  appropriation  of 20, 000 

Total 92,000 
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Under  these  appropriations  a  new  project  was  proposed  and  approved 
for  securing  a  channel  of  navigable  width  and  minimnm  depth  of  12 
feet  from  tloBB  Point  to  the  anchorage  in  the  bay,  at  an  estimated  cost 
of  $78,100,  and  maintaining,  the  river  above  Moss  Point  in  its  improved 
condition. 

After  due  advertisement  bids  for  dredging  were  oi>ened  Angost  17, 
1887,  and  contract  entered  into  with  J.  H.  Gardner,  September  15, 1887. 

Dredging  operations  were  commenced  October  8,  1887,  and  com- 
pleted April  28,  1888,  and  113,529  cubic  yards  were  removed.  The 
wreck  of  the  United  States  snag  boat,  sunk  opposite  Moss  Point,  was 
removed  during  May,  1888.  Bids  for  improving  Pascagoula  Biver, 
Mississippi  (dredging  and  building  dam),  were  received  and  opened 
November  27, 1888,  but  prices  (17^  cents  for  dredging  and  $3,700  for 
dam)  were  not  satisfactory,  and  all  were  rejected. 

Bids  were  again  solicited,  and  opened  January  20, 1890,  and  that  of 
George  O.  Fobes  &  Co.,  for  dredging,  at  16.2  cents  per  cubic  yard,  and 
the  Alabama  Dredging  and  Jeti^  Company,  for  the  dam,  $3,350,  ac- 
cepted and  contracts  entered  into. 

Dredging  was  commenced  April  16, 1890,  and  continued  to  the  latter 
part  of  July  1890.  '  The  dam  was  completed  in  July,  1890. 

Bids  were  solicited,  and  opened  ^November  20, 1890,  and  the  lowest 
that  of  the  Alabama  Dredging  and  Jetty  Company,  at  22  cents  per  cubic 
yard  measured  in  the  scow,  accepted  and  contract  entered  into. 

Dredging  was  commenced  in  February,  1891,  and  continued  to  Sep- 
tember 25, 1891. 

Under  the  contract  with  George  O.  Fobes  &  Co.,  73,619  cubic  yards 
were  removed,  and  under  that  of  the  Alabama  Dredging  and  Jetty  Com- 
pany 86,598  cubic  yards  were  removed  up  to  the  25th  of  September.  1891. 
At  the  beginning  of  the  work  under  the  new  project  there  was  a  depth 
of  7  feet  through  the  bar  at  the  mouth  of  the  river,  obtained  by  dredg- 
ing under  the  previous  project,  and  a  least  depth  of  9  feet  in  the  river 
up  to  Moss  Point.  Under  the  new  project  the  work  under  the  first  con- 
tract was  devoted  to  deepening  the  cut  through  the  bar  at  the  mouth 
of  the  river,  and  a  channel  of  navigable  width  and  9^  feet  depth  obtained. 
Under  the  second  contracts  oi^erations  were  carried  on  in  the  river 
between  Moss  Point  and  the  mouth,  and  a  channel  of  80  feet  wide  and 
12  feet  deep  was  obtained. 

Under  the  third  contract  the  work  was  devoted  to  deepening  the 
channel  through  the  bar  at  the  mouth  of  the  river  to  12  feet. 

Bids  were  solicited  and  opened  September  28, 1892,  and  the  lowest, 
that  of  the  Alabama  Dredging  and  Jetty  Company,  at  18  cents  per  cubic 
3rard  measured  in  the  scow,  accepted  and  contract  entered  into. 

Dredging  ox>erationswere  commenced  October  12, 1892,  and  continued 
until  December  19, 1892. 

Under  the  fourth  contract  ox>erations  were  carried  on  at  the  mouth  of 
Pascagoula  Biver,  and  were  devoted  to  the  dredging  of  a  cut  through 
the  bar  to  a  point  10.049  feet  south  of  the  mouth  of  the  river,  secur- 
ing a  depth  of  12  feet  and  a  width  of  80  feet  for  a  distance  of  6,112  feet, 
and  a  width  of  120  feet  for  a  distance  of  3,960  feet. 

Under  the  fourth  contract  with  the  Alabama  Dredging  and  Jetty 
Company  99,977  cubic  yards  were  removed  to  December  19, 1892. 

The  amount  estimated  for  completion  is  in  excess  of  the  original 
estimate,  the  reasons  for  which  are  that,  owing  to  the  extreme  hardness 
of  a  portion  of  the  bottom  to  be  dredged  and  the  smallness  of  the  appn>^ 
priations  made  available,  the  cost  of  excavation  is  in  excess  of  tliat 
originally  estimated. 
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Statement  of  work  done  under  the  ahove  approprtatiom 


DttoofMt. 


If  ame  of  contractor. 


Attf.  5,1888 
Anrll.  1888 

Septiiisio' 

Jidy  18,1893 


J.  H.Ganlner 

G«H>rge  C.  Foben  &  Co 

▲labam*  Dredging  and  Jetty  Co ' 

do 

do 


Contract 

price     Cable  yards  ^ 
measured    reutoved.     >-^»""^ 
in  scow. 


Cents. 
18.4 
16.2 


113,529 
73,619 


22 
18 


I 


86,598 
99,977 


Oct.     8 
Apr.  16 


Feb.  — 
Oct.  12, 


Dftteofact. 


Avg.  6,1886 


Aug.  n,  1888 


Name  of  contractor. 


Plant. 


Apparatos. 


J.  H.  Gardner. 


Do 

Sept  19, 1890 


J«]j  13.1892 


George  C.  Fobes  Sc  Co. 


Alabama  Dredging  and  Jetty  Co*. 
do 


1  scoop  dredge, 
1  olam-shcll 
dredge,  4 

800W8,      2 

tags. 
1   clam-ahell 
dredge,  2 

8C0W8,       2 

tags. 


.do 


1  scoop  dredge, 

1  clam-shell 
dredge,  4 
scows,  2 
tags. 

2  clam-shell 
dredges,  4 
scows,  2 
tags. 


Capacity  of 
backet. 


2  cubic  yards 
4cubicyard( 


8^  cable  yardi 


2  cubic  yards 
4cabioyardi 


4  cable  yards 
4icabicyardii 


•  Sabmerged  dam  at  Lowry  Island  270  linear  feet  with  wings  (riprap)  oommeni  i 
plated  Jiuy  16, 1890,  at  a  cost  of  $3,350. 


Work  on  the  river  above  Moss  Point  was  commenced  I 
1801,  suspended  January  31, 1892,  on  account  of  high  wi\ 
October  1,  1892,  and  suspended  December  15,  1892,  oi 
high  water. 

Fifty-five  miles  of  river,  from  IM^pss  Point  up  to  Carti 
have  been  improved  in  accordance  with  the  adopted  projei 
to  caving  banks  and  shifting  of  the  channel  will  have 
over  again  from  time  to  time,  an  annual  expenditure  of  i\ 
requir^  to  maintain  the  river  in  its  improved  condition. 

The  following  is  a  statement  of  work  performed  durii 
year  ending  June  30, 1892. 

SiiAgi  palled  and  removed. 

Nambw  of  oats  made 

Sunken  logs  and  trees  pnUed  and  removed 

Number  of  cats 

OTsrhanging  trees  feUed,  palled  back  and  cat  up 

Namber  of  cats  made 

The  following  is  a  statement  of  work  performed  duri 
year  ending  June  30, 1893. 


BnagspaUed  and  removed 

Stamps  leveled,  blasted  and  removed 

Lo^on  bank  cat  ap ' 

Orethanging  trees  fellod,  pulled  back,  cat  up  and  removed 

The  condition  of  this  river  on  June  30, 1893,  is  such  as  t 
of  4  feet  draft  of  water,  to  navigate  safely  on  a  low  stage 
Moss  Point  to  Carters  Landing  55  miles. 
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It  is  proposed  to  apply  any  appropriations  that  may  be  made  for  the 
fiscal  year  ending  Jane  30, 1895,  to  improving  the  river  from  Carters 
Landing,  up,  and  in  preservation  of  the  improvement  already  made. 

The  extent  and  present  condition  of  the  work  is  as  follows: 


Extent. 


I.  Snagffizig  and  catting  overhanging  trees  firom 

heM  to  mouth, 
n.  Dredging  channel  from  Moss  Point  to  month 
of  navigable  width  and  12  feet  depth  and 
construction  of  dam  at  Lowry  Inland. 
m.  Dredging  channel  of  navigable  width  and  12 
feet  depth  from  the  mouth  to  the  12-foot 
curve  in  Mississippi  Sound  length  of  18,898 
feet. 


Condition. 


Complete,  but  needs  reworking  in  preservation  of 

impi'ovement. 
Complete  to  a  width  of  80  feet  and  in  good  cou- 

dition  when  last  examined.    Dam  cempleteci. 

Completed  to  a  width  of  80  feet  for  a  di.stanco  of 
6,112  feet ;  and  to  a  width  of  120  feet  for  u  dis- 
tance of  3,060  feet. 


Money  statement. 


July  1, 1892,  balance- nnoxp ended $1,733.16 

Amount  appropriated  by  act  approved  July  13,  1892 20, 000. 00 

21, 733. 16 
June  30, 1893,  amount  expended  during  fiscal  year 20, 954.  i9 


July  1,  1893,  balance  unexpended 


778. 67 


'Amount  (estimated)  required  for  completion  of  existing  project 49, 000. 00 

Amount  (estimated)  required  for  preservation  iioprovemeut  above  Moss 

Point 20,000.00 

Amounttbatcan  be  profitably  expended  in  fiscal  year  ending  June  30, 1895    69, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March,  3, 1893. 
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-         ■■* 

Entries. 

Clearances. 

Description. 

1893. 

1892. 

1893. 

1892. 

No. 

249 

28 
104 

881 

Tons. 

Crow. 

No. 

Tons. 

Crew. 

No. 

245 

73 

106 

424 

Tons. 

Crew. 

No, 

•  •  «  • 

•  •  •  • 

Tons. 

Crew. 

Fpreign 

Coast  wine 

J^TdArinfln  . 

130, 104 
11, 200 
20,800 

3,735 
224 
624 

104, 076 
31,451 

120,009 
29,200 
21,200 

3,675 
584 
636 

110,887 
35, 115 

• 

Total.... 

162, 104 

4,583 

.... 

135, 527 

170,499 

4,896 

.... 

146, 002 

ImporiB  and  exports  for  fiBcal  year  ending  June  SO,  189S, 


Description. 


Duties  on  imports 

Tonnaeo  does 

Official  fees 

Care  and  treatment  of  foreii^n  sailors  and  ovcrlimo  of  officors 
Fines,  ponaltles,  and  forfeitures 

Total 

Domestic  exports 


Talne. 


$1M.00 

8,114.28 

1,578.81 

189.60 

83.50 


10, 132. 18 


l,u;{8,597.00 
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COXMSRCIAL  STATISTICS^  PASCAOOULA  lUYSB  ABOVB  MOSS   POUfT,  MISS. 

Datcnsiream, 


Articles. 


Logs  Mkd  sqnare  timber 

Resin 

Turpendne 

Total 


Yala*. 


I9S8.800 
15,000 
24,000 

907.800 


Upstream, 


Articles. 


Ovners]  inerch;uii1isc. 


Tons. 


2,500 


Q  6. 

IMPROVEMENT  OP  CHIOKASAHAY  RIVEB,  MISSISSIPPI. 

The  act  of  Con^^ess  of  Augast  11, 1888,  provided  for  an  examination 
of  the  Chickasahay  River  from  its  mouth  to  Enterprise.  This  exam- 
ination was  made,  and  report  submitted  on  February  16, 1889. 

The  approved  project  is  to  clear  the  channel  from  the  mouth  up  to 
railroad  bridge  near  Shubuta,  by  the  removal  of  logs,  snags,  and  over- 
haTiging  trees,  at  an  estimated  cost  of  $30,000. 

The  following  appropriations  have  been  made: 

By  act  of— 

September  19, 1890 $5,000 

July  13, 1892 6,000 

Total 10,000 

Under  these  appropriations  work  was  commenced  at  Waynesboro, 
Miss.,  October  13,  1891,  suspended  December  12,  1891,  on  account  of 
hi|;h  water;  resumed  in  September,  1892,  and  suspended  in  December, 
1892,  on  account  of  high  water. 

The  work  performed  up  to  June  30, 1892,  was  as  follows: 

OverluaiKing  trees  feUed  andcnt  np 4,600 

Namber  of  cuts  made ^ 5,000 

Overhanffinff  trees  trimmed 1,600 

Logs  on  bank  cat  up 6,000 

The  following  work  was  performed  during  the  fiscal  year  ending  June 
30, 1893 : 

Snagt  ent  and  removed 8,890 

Stamps  leveled  and  blasted 1J028 

Overhanging  trees  felled  andcnt  np 2.729 

Trees  trimmed 4,332 

Lo£r8onbank  cut  np 7,075 

Bnsbescnt 12,810 

Rock  blasted  and  excavated cubic  yards..  28 

Clay  excavated  and  removed do 12 

The  results  obtained  by  this  work  is  as  follows:  Much  larger  rafrs 
of  logs  and  timber  caff  be  floated  downstream  from  the  railroad  bridge 
near  Shubuta  at  a  considerably  lower  stage  of  water  than  formerly 
with  safety. 


1770      REPORT  OF   THE   CHIEF   OF  ENQINE£E8y  U.  B.  ARMY. 

The  saving  to  prodacers  by  improyement  proposed  is  estimated  at 
about  $50,000  annually. 

This  improvement  is  not  permanent,  owing  to  caving  banks  and 
shifting  of  the  channel,  an  annual  expenditure  of  $2,000  will  be  re- 
quired to  maintain  the  river  in  the  condition  contemplated  by  the 
plan  of  improvement. 

It  is  proposed  to  apply  any  appropriation  that  may  be  made  for  the 
fiscal  year  ending  June  30, 1895,  to  continuing  the  improvement,  and 
to  remove  the  annual  accumulation  of  logs,  snags,  trees,  etc,  and  in 
preservation  of  the  improvements. 

Money  statement 

Jalyl,  1S92,  balance  unexpended $404.73 

Amount  appropriated  by  act  approved  July  13,  1892 5^000.00 

5,404.73 
June  30, 1893,  amount  expended  during  fiscal  year ly85L19 

July  1, 1893,  balance  unexpended 3,553.54 

{Amount  (estimated)  required  for  completion  of  existing  project 20, 000.  CO 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1895  20, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 


COMMERCIAL  STATISTICS. 

Dawnstream, 


ArtiolM. 

1883. 

18IS. 

Toii«. 

Valae. 

Tods. 

Valoft. 

TiiimlMir  ftnd  lofra  .........,...T....r.... ■--..-......... ....... 

8.894 

$210,400.00 

847 

f38.1f7.« 

Q  7. 

IMPROVEMENT  OF  BUFF  CREEK,  MISSISSIPPI. 

An  act  of  Congress,  of  August  11, 1888,  directed  that  an  examination 
of  this  creek  should  be  made  from  its  mouth  to  the  head  of  navigation. 

The  examination  was  made  and  report  submitted  February  16, 1889. 

The  project  proposed  consisted  in  the  removal  of  snags,  logs,  and 
overhanging  trees  from  the  mouth  up  to  Yancleaves,  at  an  estimated 
cost  of  $1,000. 

By  an  act  of  Congress  approved  September  19, 1890,  91,000  was  ap- 
propriated for  this  work. 

Work  was  commenced  in  December,  1891,  and  suspended  in  February, 
1892. 

The  following  work  was  performed  during  the  fiscal  year  ending  June 
30, 1892: 

Overhanering  trees  felled  and  cut  np 5fl0 

Overhanging  trees  feUed  and  palled  back 3,5<V 

Snags  cut  in  the  water  with  saws 49 

Snags  removed Sfi 

Stumps  removed,  leveled 341 

This  stream  has  been  fully  improved  and  the  project  completed. 
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Jaly  1, 1892,  balanoe  unexpended 

June  30, 1899,  amoont  expended  daring  fiscal  year 


to.  49 
.49 


COMMERCIAL  STATISTICS. 


VeueU  engaged. 


1898. 

1892. 

Catgiyriwm .■ 

No. 
82 

Tom. 
700 

No. 
82 

Tona. 
700 

Articles  shipped  up  and  dawn  siream. 


Articles. 

1893. 

1802. 

Arooiut. 

Valae. 

Amoimt. 

Yalae. 

ChMttoal 

Saw  kMn«  Aim  ............. ..^-r-rr^-r-- 

barrels.. 

number. . 

450,000 

12,000 

600 

1,100 

$80,000 

24.000 

7,200 

7fi,000 

874,000 
9,000 

$60,490 
18,000 

.Kft^^m  ttiB Dcr  •••••••.••••••••••••••■ 

pieoas.. 

tona.. 

1,000 

60,000 

Total 

160,200 

118,490 

Q  8. 
mPROVEMENT  OF  LEAF  RIVEB,  MISSISSIPPL 

The  act  of  Congress  of  August  11^  1888,  provided  for  an  examina- 
tion of  Leaf  Biver  from  its  month  to  mouth  of  Bowie  Creek,  near  the 
New  Orleans  and  North  Eastern  Bailroad.  This  examination  was  made 
and  report  submitted  on  February  15, 1889. 

The  approved  project  is  to  clear  the  channel  from  the  mouth  of  Bowie 
Creek,  for  high  water  navigation,  by  the  removal  of  snags,  logs,  and 
overhanging  trees,  at  an  estimated  cost  of  $25,000. 

The  following  appropriations  hav^  been  made: 

By  act  of— 

September  19, 1890 $5,000.00 

JnlylS,  1892 5,000.00 

Total 10,000.00 

Work  on  this  improvement  was  commenced  during  August,  1891,  at 
Hattiesburg,  Miss.,  suspended  November,  1891,  resumed  December  3, 
1892,  and  suspended  December  31, 1892,  on  account  of  high  water. 

The  following  work  was  {performed  up  to  June  30, 1892: 

Snaffs  polled  and  ontnp 1,070 

Snnxen  lo^  and  trees  removed 110 

Orerhanging  trees  felled  and  cat  up 1, 100 

Orerhanffinff  trees  feUed  and  palled  back 1, 056 

JLiOgsonbankoatap 273 

Btmnpa  leveled^  blasted,  and  remoyed 
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The  following  work  was  performed  dunng  the  fiscal  year  ending 
June  30, 1893. 

8nag8  pulled^  cut  up,  andremoTod 405 

Stumps  remoTed  and  blasted 39 

Orerhanging  trees  felled,  out  up,  and  removed % 87 

Trees  trimmed 143 

Bushes  cut  andremoyed 1,700 

This  work  has  resulted  in  giving  a  high-water  channel,  by  removal 
of  snags,  logs,  trees,  etc.,  from  Hattiesburg,  Miss.,  to  Augusta,  a 
distance  of  40  miles,  and  from  the  mouth  of  the  river  up  to  Doddrills 
Landing,  15  miles. 

Owing  to  caving  banks  and  shifting  of  the  channel  thid  work  will 
not  be  permanent,  but  will  have  to  be  worked  over  from  time  to  time. 

An  annual  expenditure  of  $1,500  will  be  required  to  maintain  the 
river  in  the  condition  contemplated  by  the  plan  of  improvement. 

Money  statement 

July  1, 1892,  balance  unexpended $402.14 

Amount  appropriated  by  act  approved  July  13, 1892 6, 000. 00 


June  30, 1893,  amount  expended  during  fiscal  year. 


5, 402. 14 
527.92 


July  1, 1893,  balance  unexpended 4,874.22 


'Amount  (estimated)  required  for  completion  of  existing  project 15, 000. 00 

)  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1895    15, 000. 00 
^  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 


COMMXRCIAI^  8TATIBTI08. 


Up  and  dawn  stream. 


Articles. 

1893. 

1892. 

Topfl. 

Value. 

Tons. 

Value. 

Txtn  and  lumber 

52,064 
25 

$356,400 
25,500 

162 

$11,886.03 

General merohandUe  .--- - -- 

• 

Total 

52,089 

357.900 

182 

11.886.03 

Qg. 

IMPROVEMENT  OF  HARBOR  AT  BILOXI  BAY,  MISSISSIPPI. 

The  examination  of  this  harbor,  provided  for  by  the  third  section  of 
the  river  and  harbor  act  of  March  3, 1881,  was  made  daring  the  mouths 
of  Augast  and  September^  1881. 

The  report  is  contained  m  Annual  Report  of  Gliief  of  Engineers,  1882, 
Appendix  K  27. 

The  examination  showed  that  between  the  roadstead  and  the  Back 
Bay  are  situated  a  series  of  mud  flats,  called  Deer  Island  Flats,  about 
1^  miles  east  of  Biloxi,  having  a  present  depth  of  4  feet. 

The  improvement  understood  to  be  desired  was  to  secure  through 
these  flats  a  channel  8  feet  deep. 
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The  estimated  cost  of  the  work  by  dredging  was  $35,000.  The  act  of 
Congress,  August  2, 18S2,  appropriated  $5,000  for  the  improvement  of 
the  roadstead.  No  project  was  submitted,  the  amount  appropriated 
being  deemed  insufficient  for  an  economical  prosecution  of  the  work. 
Authority  was  therefore  obtained  to  defer  all  action  until  a  further 
appropriation  was  made.  The  act  of  July  5, 1884,  directed  that  the 
balance  of  the  money  heretofore  appropriated  for  the  roadstead  be  ap- 
plied to  the  deepening  of  the  channel  from  Mississippi  Sound  to  the 
wharves  of  Biloxi.  The  desired  improvement  was  tiie  deepening  of 
the  channel  from  Mississippi  Sound  to  the  wharves  of  Biloxi  from  4^ 
feet,  the  least  depth  at  that  time,  to  8  feet,  and  the  estimated  cost  was 
$55,000. 

It  was  not  deemed  economical  or  judicious  to  commence  the  work 
with  the  small  amount  on  hand.  Authority  was  therefore  obtained  to 
hold  the  appropriation  until  a  further  one  was  made  to  justify  a  call 
for  bids. 

The  river  and  harbor  act  of  August  5, 1886,  appropriated  $12,500, 
thus  affording,  with  the  balance  on  hand,  the  sum  of  $17,488.55  for 
carrying  on  the  work  of  improvement. 

The  plans  and  estimates  heretofore  submitted  were  based  upon  an 
examination  only  (not  sufficient  for  laying  out  the  work  properly), 
the  limit  of  time  and  money  preventing  a  complete  survey;  therefore  a 
careful  survey  of  the  channel  from  Mississippi  Bound  to  the  wharves 
of  Biloxi  to  locate  channel  to  be  dredged  was  recommended  to  be 
made. 

This  recommendation  was  approved  and  $900  from  the  amount  avail- 
able  was  allotted  to  the  work. 

A  project  and  estimates  based  on  the  survey  made  in  April  and 
May,  1887,  were  submitted  July  8^  1887,  and  approved  July  13, 1887. 

The  sum  of  $16,523.64  was  available  July  1, 1887,  for  the  improve- 
ment of  this  harbor. 

Advertisement  and  specifications  for  dredging  were  prepared  and 
published,  bids  were  opened  August  17, 1887,  a  contract  was  entered 
into  with  George  G.  Fobes  &  Go.,  of  Baltimore,  Md.,  at  17  cents  per 
cubic  yard,  and  dredging  operations  were  commenced  September  12, 
1887,. and  completed  March  2, 1888.  Eighty-four  thousand  six  hundred 
and  eiglitysix  cubic  yards  of  material  were  removed. 

Bids  for  improving  Biloxi  Harbor,  Mississippi  (dredging),  were  re- 
ceived and  opened  November  27, 1888,  but  as  prices  (16^  cents  per 
cubic  yard)  were  not  satisfactory  all  were  rejected. 

Bids  were  again  solicited  and  opened  January  20, 1890,  and  contract 
awarded  to  Alabama  Dredging  and  Jetty  Company  at  14|  cents  per 
cubic  yard,  measured  in  the  scow.  Work  commenced  July  14, 1890, 
and  continued  to  November  12, 1890,  at  which  time  97,092  cubic  yards 
had  been  excavated  and  the  project  virtually  completed,  although  a 
greater  width  is  considered  advisable. 


Sxtent. 


I>redei]iff  ft  ehuinel  of  8  feei  depth  and  MTigable 
wMth  ihrough  the  bar  acroM  tfaa  weat  anirance 
to  Biloxi  Bay  from  MiaaiasJppi  Soandf  a  diatanca 
of  S,S51  feet. 


Preaoii  omiditioii. 


Completed  to  a  depth  of  •  feet  and  width  of  120 
feet,  and  irhen  laat  aouiided  waa  in  good  con* 
ditioo,  with  notleaa  than  8  feet  thronghoat  the 
dredged  channel. 


The  present  project  is  therefore  completed,  but  the  amount  on  hand 
can  be  used  to  advantage  in  improving  the  channeL 
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An  exaininatioii  of  the  dredged  channel  was  made  dnring  May,  1892, 
and  it  was  ascertained  that  the  depth  of  8  feet  had  been  maintained; 
but  an  accumulation  of  soft  black  mud  slightJy  mixed  with  very  tine 
sand  was  found  opposite  the  first  turning  x)oint  at  the  intersection  of 
Beaches  1  and  2,  and  from  the  second  turning  -point  the  intersection  of 
Beaches  3  and  4,  650  feet  south,  where  the  excavation  crosses  the  bar 
formation  on  west  spit  of  Deer  Island. 

Bids  for  improving  Biloxi  Harbor,  Mississippi  (dredging),  were 
solicited  and  opened  July  18, 1892,  but,  as  prices  (18|  cent  per  cubic 
ya^rd)  were  not  satisfactory,  were  rejected. 

Bids  were  again  solicited  and  opened  September  28, 1892,  and  eon- 
tract  awarded  to  Alabama  Dredging  and  Jetty  Company  at  18  cents 
per  cubic  yard,  measured  in  the  scow.  Work  commenced  December 
28, 1892,  and  continued  to  January  9, 1893,  at  which  time  12,678  cnbie 
yards  were  removed  from  the  channel,  when,  owing  to  the  extreme  low 
stage  of  water,  the  contractors  were  granted  three  extensions,  as  it 
was  deemed  advisable  to  postpone  further  dredging  operations  until  a 
time  when  high  tides  would  prevail,  and  it  is  expected  that  work  will 
be  again  resumed  in  the  early  part  of  July,  1893. 

Money  statement 

July  1,  1893,  balance  unexpended $10,851.>) 

June  30, 1893,  amount  expended  during  fiscal  year 2,227.1^ 

July  1,  1893,  balance  unexpended 8,624.16 

July  1,  1893,  outstanding  liabilities $228.19 

July  1, 1893,  amount  covered  by  uncompleted  contracts 8, 395. 97 

8,624.16 
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Articles. 

1893. 

1801. 

Tons. 

Yalae. 

Tons. 

TalM. 

Lni?»bflT, t-irober.  And  dfMilt  ^^.-^--^.^-..-......it....... 

19,845 

$1,70,87X96 

4,500 

$371.  M 

Q  10. 

IMPROVEMENT  OP  PEARL  RIVER  BELOW  JACKSON,  MISS. 

The  original  project  for  improving  this  section  of  the  river  was 
adopted  in  1880,  the  object  being  to  obtain  a  navigable  channel  5  feet 
deep  at  low  water  from  Jackson  down  to  the  mouth  by  the  remoyal 
of  snags,  stumps,  roots,  logs,  and  trees,  and  clearing  the  banks  of  ova-* 
hanging  trees,  at  an  estimated  cost  of  $95,940,  ba^d  upon  the  report 
of  a  survey  made  under  direction  of  Capt.  0.  W.  Howell,  Corps  of  En- 
gineers, U.  S.  Army,  during  March  and  April,  1879. 

ni)on  an  examination  ma^e  in  December,  1884,  it  was  found  that  a 
5-foot  channel  at  low  water  was  not  practicable  by  the  method  pro- 
posed, but  that  a  2foot  channel  at  low  water  could  be  obtained  in 
that  manner,  and  was  all  that  the  present  commerce  of  the  river 
required.  Upon  that  examination  the  original  estimate  was  increased 
$50,000.    (See  Annual  Report  1885-^86,  p.  1367.) 

In  addition  to  the  improvement  of  the  river  proper,  the  increased 
lumber  trade  of  the  mills  situated  on  the  river  demands  the  dredging 
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of  the  channel  over  the  bar  at  the  month  of  <^  east  Pearl  Biver "  to  12 
feet,  a  roogh  estimate  of  the  cost  of  which  is  $20,000. 
The  following  appropriations  have  been  made: 

By  Aci  of—  By  act  of— 


June  14,1880 $80,0001 

March  3, 1881 26,000 

Augusta,  1882 15,000 

Jn]y3,1884 10,000 

Angiut  5, 1886 13, 125 


August  11, 1888 $15,000 

September  19,  1890 20,000 

July  13,  1892 15,000 


Total 143,125 

Under  these  appropriations  work  was  commenced  by  contract  in 
December,  1880.  Working  from  Jackson  down,  2d5  miles  of  river  were 
partially  improved. 

Angnst  23, 1882,  contract  work  was  completed  and  accepted. 

In  November.  1882,  work  on  the  improvement  by  hired  labor  was 
oommenced,  and  was  snspended  in  November,  1883;  resumed  in  June, 
1884;  snspended  on  September  1  on  account  of  high  water;  resumed 
December  1,  1884;  suspended  June  30,  1885,  on  account  of  lack  of 
funds;  resumed  in  September,  1885;  suspended  March  30, 1886,  on  ac- 
count of  lack  of  ftinds;  resumed  September  5, 1886;  suspended  Novem- 
ber 22, 1887.  on  account  of  lack  of  iiinds;  resumed  October  20,  1888; 
suspended  October  23, 1889,  on  account  of  lack  of  funds;  resumed  in 
July,  1891;  suspended  in  May,  1892,  on  account  of  high  water;  resumed 
in  November,  1892,  and  suspended  in  January  on  account  of  high  water. 

The  following  is  a  statement  of  work  performed  from  1884  up  to  June 
30,  1892: 

8iiftg8  remoTed 7,508 

Roots  remoTed 6,808 

Sunken  logs  removed 6,  S72 

Sunken  trees  removed 3,037 

Stamps  removed 2, 204 

Knees  removed 87 

Standing  trees  removed 1,693 

Overhanging  trees  removed 26, 518 

Logson  Dank  cut  up 69 

TrS&B  deadened 2,936 

Trees  trimmed 69 

Brnshes  out 282 

Drifts  removed  piles 9 

Band  and  clay  removed cubic  yards..  11,739^ 

Cane  ont  and  removed running  yards. .  9, 422 

Piles  driven  for  jetties 256 

WiUows  planted  for  jetties cords. .  666 

Trees  felled,  moved,  and  sunk  for  jetties 1,531 

Sunken  logs  and  trees  gulled  and  suuk  fur  jetties 116 

WiUows  out  and  made  into  mattresses  for  jetties cords . .  618^ 

Clay  dug,  wheeled,  transported,  and  sunk  for  jetties cubic  yards . .  3, 220 

The  following  is  a  statement  of  work  performed  during  the  fiscal  year 
ending  June  30, 1893 : 

Snags  removed 749 

Stamps  removed 41 

Overhanging  trees  removed •. 6, 394 

LiOgs  on  bank  cut  up 56 

Trees  trinmied 6 

Brushes  cut 835 

Drifts  removed 52 

Bids  for  dredging  through  the  bar  at  the  mouth  of  east  Pearl  Biver 
were  solicited  in  January,  1893,  opened  in  March,  1893,  but  were  re- 
jected, the  price  bid  being  considered  too  high. 

Nearly  one-half  of  the  amount  appropriated  has  been  expended  in  the 
lemoyal  of  the  annual  accumulation  of  snags^  logs,  etc.,  and  in  preser- 
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vation  of  the  improvement.  Fifty-five  and  one  half  miles  from  the 
mouth  up  were  improved  in  accordance  with  the  adopted  project.  Fifty 
and  one-half  miles  of  river,  up  to  Wheats  Fields,  were  improved  for  a 
100-foot- wide  channel,  and  fifty  miles  of  river,  from  Wheats  Fields  to 
Columbia,  Miss.,  have  been  partially  improved.  From  Colnmbia  to 
Jackson  the  river  has  been  partially  improved  by  contract.  Ko  other 
work  has  been  done  on  that  section  since,  and  it  remains  in  about  the 
same  condition. 

The  condition  of  this  section  of  the  river  on  June  30, 1893,  is  such  n$ 
to  allow  light-draft  boats  to  navigate  firom  the  mouth,  at  the  Kigolets. 
Louisiana,  to  Wheat  Fields,  Mississippi,  106  miles,  all  the  year;  from 
Wheat  Fields  to  Columbia,  Miss.,  50  miles,  on  a  6-foot  rise,  and  from 
Columbia,  Miss.,  to  Jackson,  Miss.,  169  miles,  on  a  7-foot  rise,  and  then 
it  is  dimgerous. 

The  benefits  that  are  derived  by  the  improvements  of  this  section  of 
the  river  are  greater  security  to  navigation  between  New  Orleans,  I^., 
and  Columbia,  Miss.,  and  other  towns  and  settlements  situated  on  the 
river,  and  reduced  rates  of  freights  and  insurance  on  merchandise  and 
produce. 

Large  tracts  of  rich  and  valuable  bottom  lands  have  been  reclaimed 
by  the  improvement  and  are  now  being  cultivated. 

It  is  proposed  to  apply  any  appropriation  that  may  be  made  for  th« 
fiscal  year  ending  June  30, 1895,  to  continuing  the  improvement  of  the 
river  for  a  2-foot  channel  at  low  water  between  Columbia  and  Jackson. 

It  is  also  proposed  to  apply  any  appropriation  that  may  be  made  for 
the  fiscal  year  ending  June  30, 1895,  for  deepening  the  channel  over  the 
bar  at  the  mouth  of  east  Pearl  Biver  and  to  dredging  a  channel  li^ 
feet  deep  at  mean  low  water,  so  far  as  the  funds  will  permit. 

Owing  to  caving  banks  and  shifting  of  the  channel,  the  improvemerits 
so  far  made  and  contemplated  are  not  permanent.  An  annual  exjun- 
diture  of  $5,000  will  be  required  to  maintain  the  river  in  the  coudiuun 
contemplated  by  the  plan  of  improvement.  * 

Money  statement. 

July  1, 1892,  balance  unexpended $11, 862. 77 

Amount  appropriated  by  act  approTed  July  13, 1892 15,  (XiO.  < ») 

26,  J^62. 77 
June  30,  1893,  amount  expended  during  fiscal  year 3,  ix>2.J3 

July  1, 1893,  balance  unexpended 22,960.44 

{Amount  f estimated)  required  for  completion  of  existing  project 2{\  (X\K  i>i 

Amount  tnat  can  be  profitably  expended  in  fiscal  year  ending  J  une  30, 1895  20,  Onu.  >  ii> 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 
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Comparative  itatemeni  of  vessels  employed  on  Pearl  River, 

below  Jacksom* 

Claw. 

1893. 

uaL 

8t6MDbOAtS 

Ko. 
11 
61 
22 

Tim9.        Jfo.  '     fbiw 
1,400          9            1  h^ 

Sohoonen --.. ... 

25.000        64  >        S  <f 'J 

LlfhtM*  i«i4  fl*tb<^t« 

1,800         16  '          1    -  i 

Total 

94 

S7. 700          AB  !         97  *^ 

1 
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Comparatwe  itaiement  of  9iapU  artiole$  transported  on  Pearl  Miver,  MiaeUHppi,  below 

Jackson, 

UPSTREAH. 


ArtiolM. 


F«rtiIiseTB tons 

Onin do. 

MafOhinery,  etc do. 

G«]ienl  meroluuidise do. 

TvUX 


1893. 


Number. 


1,000 

1,900 

600 

18,000 


17,000 


Value. 


140,000 
35,000 
25,000 

850,000 


460,000 


18S9. 


Nnmber. 


2,500 

1,600 

400 

10.000 


14,500 


Yalae. 


$50,000 
25,000 
20,000 

800.000 


395,000 


DOWNSTREAM. 


Articles. 


CoUoB 

Produce ......... 

Rice 

Turpentine 

Roein 

Stavee 

Wool 

Firewood 

Fowleandefga.. 
8awlogs,pine — 
8awlogs,c7preee. 
Lunber: 

ForalgB 

Ooeetwiae ... 

Charcoal 


Total 


Unit. 


Tons. 
...do. 
...do. 
...do. 
...do . 
...do . 
. .  .do . 
...do . 
...do. 
...do. 
...do. 


do 

.do 
.do 


1893. 


Komber. 


700 
60 


45 

180 
8 

15 
125 


140,000 
600 

83,000 

10,600 
40 


186,173 


Value. 


$140,000 
8,000 


8,600 
8,600 
1,620 
9,000 
1,600 


560,000 
40,000 

486,000 

145,000 

480 


1,842,800 


1889. 


Unit. 


Bales 


Barrels 
. .  .do  . . . 
...do ... 
No 


Cords. 
Dosen 

No 

. .  .do  •  • . 

Feet.. 
...do .. 


Number. 


8,000 


500 

100 

500 

10,000 


8,000 

2,000 

400,000 

10,000 

23,038,257 
15,892,014 


Value. 


$150,000 


7,600 
1,200 
1,000 
1.000 


82,000 

8,000 

800.000 

70,000 

279,262 
175,812 


1,520,774 


Q  XX. 

nfPBOVEMENT  OF  PEARL  RIVER  BETWEEN  CARTHAGE  AND  JACKSON, 

MISS. 


The  original  condition  of  this  portion  of  the  river  was  sach  as  to  per- 
mit navigation  only  during  high  water,  and  even  then  it  was  difficult 
and  dangerous. 

An  examination  of  this  part  of  the  river  was  made  in  1879,  and  re- 
port thereon  is  contained  in  the  Annual  Beport  of  the  Chief  of  En- 
gineers of  1879  (Appendix  K  2). 

The  original  project  for  the  improvement  of  this  part  of  the  river 
consisted  in  the  removal  of  snags,  logs,  and  overhanging  trees,  etc.,  and 
was  to  afford  a  clear  channel  of  navigable  width,  5  feet  deep  at  a  low 
stage  of  water,  from  Carthage  to  Jackson,  a  distance  of  105  miles,  at 
an  estimated  cost  of  $21,000. 

An  examination  made  in  January,  1887,  showed  that  a  clear  channel 
of  5  feet  at  low  water  was  not  practicable  by  the  method  proposed  on 
this  section  of  the  river,  but  that  a  2-foot  channel  at  low  water  could 
be  obtained  in  that  manner,  and  was  all  that  the  present  commerce  of 
the  river  required. 

UiK>n  that  examination  the  original  estimate  of  the  cost  of  the  im- 
provement was  increased  929,000.  (See  Annual  Beport  1886-^87,  Part 
II,  p.  1336.) 
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The  following  appropriations  have  been  made: 


By  act  of— 

August  11, 1888 $2,500 

September  19, 1890 3,000 

July  13,  1892 5,000 

Total 81,250 


By  act  of— 

March  3, 1879 $6,000 

JuneU,  1880 7,500 

March  3, 1881 2,500 

August  2, 1882 2,500 

August  6, 1886 2,250 

Under  these  appropriations  work  was  commenced  by  contract  No- 
vember 20, 1879.  The  work,  however,  not  proving  satisfactory,  the 
contracts  were  annulled  September  22,  1882,  and  the  work  was  con- 
tinued by  hired  labor  during  the  low- water  seasons  of  1883  and  1884; 
suspended  in  January,  1885,  on  account  of  lack  of  funds;  resumed  Jan- 
uary 1, 1887;  suspended  January  29, 1887,  on  account  of  high  water; 
resumed  August  1, 1887 ;  suspended  November  30, 1887,  on  account  of 
lack  of  funds;  resumed  in  September,  1888;  suspended  December  31, 
1888,  on  account  of  high  water;  resumed  IS'ovember  16, 1890;  susi>ended 
in  January,  1891,  on  account  of  high  water;  resumed  July  1, 1891,  and 
suspended  August  30,  1891,  on  account  of  lack  of  funds;  resumed 
June  1, 1893. 

The  following  is  a  statement  of  work  performed  up  to  June  30, 1892 : 


40,310 

1,958 

1,703 

5,148 

793 

8 

4^210 

187 

9,875 

The  following  is  a  statement  of  work  performed  during  the  fiscal  year 
ending  June  30, 1893: 


Snags  cut  up  and  removed 

Stumps  cut,  leveled,  and  blasted 

Logs  on  banks  cut  up  and  removed 

Sunken  logs  cut  and  removed 

Sunken  trees  cut  and  removed 

Drift  piles  removed 

Overnanging  trees  feUed,  pulled  back,  and  removed. 

Trees  trimmed 

Bushes  out 


Snags  cut  up  and  removed 

Stumps  leveled,  blasted,  and  removed 

Logs  on  bank  cut  up  and  removed 

Overhanging  trees  felled,  pulled  back,  and  removed. 

Trees  trimmed , 

Bushes  cut , 


540 

75 

130 

686 

102 

1,830 

One  and  one-half  miles  of  river  from  Carthage  down  were  improved. 

About  one-half  of  the  appropriations  have  been  expended  in  the  re- 
moval of  the  annual  accumulation  of  snags,. logs,  etc.,  or  in  preserva- 
tion of  the  improvements. 

The  entire  distance  of  this  part  of  the  river  from  Oarthage  to  Jack- 
son, 105  miles,  has  been  improved  in  accordance  with  the  plan  of  im- 
provement, but,  owing  to  caving  banks  and  shifting  of  the  channel,  will 
have  to  be  worked  over  again  from  time  to  time. 

An  annual  expenditure  of  $2,400  wiU  be  required  to  maintain  the 
river  in  the  condition  contemplated  by  the  plan  of  improvement. 

The  condition  of  the  river  on  June  30, 1893,  is  such  as  to  allow  light- 
draft  boats  to  navigate  safely  in  a  3-foot  rise  above  ordinary  low  water 
from  Carthage  down  to  Jackson. 

The  reduction  and  saving  in  railroad  freights,  as  well  as  the  reduced 
rates  of  insurance  on  freights  both  up  and  down  stream,  due  to  river 
competition,  are  considerable. 

It  is  proposed  to  apply  any  appropriation  that  may  be  made  for  the 
fiscal  year  ending  June  30, 1895,  to  remove  the  annual  accumulation  of 
logs,  snags,  trees,  etc.,  and  in  preservation  of  the  improvements. 
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Money  statement 

July  1,  1892,  balance  unexpended $182.62 

Amoaut  appropriated  by  act  approyed  Jaly  13, 1892 5, 000. 00 

S,  182. 62 

June  90, 1883,  amount  expended  dnring  fiscal  year 185. 11 

July  1, 1893y balance  unexpended 4,997.51 

(Amonnt  (estimated)  required  for  preservation  of  improvement 2, 400. 00 

Amount  that  can  be^roiitably  expended  in  fiscal  year  ending  June30, 1895  2, 400. 00 
Snbmitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,1893. 
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Ve$8eU  engaged  on  river. 


Class. 


Ons  sternwbeel  steamboat 

Ona  propeller 

^bMwals 


1898. 


Length. 


Feet. 
110 
40 
60 


Draft. 


FmL 

8 
8 

1| 


Tonnaga. 


90 
60 


1892. 


Length. 


110 
40 
60 


Draft 


8 
8 


Tonnage. 


60 


Carried  upeiream. 


Articles. 


1808. 


Tons. 


Yalne. 


1891 


Tons. 


Yslns. 


General  merohandise 

Grain 

Fertilisers 

Machinery 

Total 


750 

120 

200 

12 


975,000 
4,800 
6,000 
1,200 


900 
400 
600 

100 


1,082 


80,000 


1,900 


$46,000 

8,000 

10,000 

8,000 


71,000 


Carried  downetream. 


Articles. 


Ootton... 
Stares. .. 
I«iimber.. 
Shingles . 
Firewood 
Saw  logs. 
Prodooe  . 
-Wool.... 


Total 


1808. 


Tons. 


325 
87 
35 


760 

1,056 

20 

13 


2,241 


Valve. 


186,000 

1,800 

270 


900 

19,000 

1.000 

7,800 


96,776 


1998. 


Tons. 


700 


800 

60 

2,000 

8,000 

80 


5,310 


Valoe. 


9120,000 
8,000 
7,800 
1,000 
7.600 
28,000 
1,500 


170,900 


Q  12. 

IMPROVEMENT    OF    PEARL    RIVER,    BETWEEN    EDINBURO   AND   CAB- 

THAGE,  MISSISSIPPI. 

A  sarvey  of  this  part  of  Pearl  Eiyer  was  made  during  the  month  of 
November,  1883,  and  reiiort  thereon  is  contained  in  the  Annaal  Report 
of  the  Chief  of  Engineers  of  1884  (Appendix  Q 18). 
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The  original  project  for  the  improvement  of  this  river  was  to  afford 
a  high-water  channel  from  Edinburg  to  Carthage,  a  distance  of  24f 
miles,  for  six  or  eight  months  of  the  year,  at  an  estimated  cost  of 
•13,464. 

The  following  appropriations  have  been  made: 

By  aot  of— 

Julys,  1884 $2,500 

Augusts,  1886 2,250 

August  11,  1888 6,000 

September  19,  1890 5,000 

July  13, 1892 500 

Total , 15,250 

Under  these  appropriations  work  was  commenced  !N'ovemberl7,1884j 
suspended  January  23, 18^5,  on  account  of  high  water;  resumed  Sep- 
tember 3, 1885;  suspended  September  30, 1885,  on  account  of  lack  of 
funds;  resumea  l^ovember  16, 1886;  suspended  December  18, 1886,  on 
account  of  high  water;  resumed  December  1, 1887;  suspended  Decem- 
ber 27, 1887,  on  account  of  high  water;  resumed  June  1, 1889;  sus- 
pended December  12, 1889,  on  account  of  high  water;  resumed  in  Sep- 
tember, 1891,'  suspended  January,  1892,  on  account  of  high  water;  re- 
sumed in  October,  1892,  and  suspended  in  February,  1893,  on  account 
of  high  water. 

The  following  is  a  statement  of  work  performed  up  to  the  fiscal  year 
ending  June  30,1892: 

Snags,  stumps,  logs,  and  trees  cut  up  and  removed 148^829 

Standing  trees  in  channel  removed S68 

FaUen  trees  removed 94 

Overhanging  trees  cut.  pulled  back,  and  removed 16,104 

Banks  cleared  of  brusn yards..  6,491 

Trees  trimmtfd 638 

Bushes  cut 21^735 

The  following  is  a  statement  of  work  performed  during  the  fiscal 
year  ending  June  30, 1893 : 

Snags  cut  up  and  removed 9, 080 

Stumps  out,  blasted,  and  removed 1. 257 

Logs  on  bank  out  up 1, 637 

Overhanging  trees  out,  pulled  back,  and  removed 5, 597 

Trees  trimmed ^ .       598 

Bushes  cut 28,380 

Drift  piles  removed 40 

The  entire  distance  of  this  part  of  the  river,  from  Edinburg  to  Car- 
thage, 24f  miles,  has  been  fully  improved  and  the  project  completed. 

Nearly  the  whole  of  the  last  appropriation  of  $5,000  has  been  ex- 
pended in  the  removal  of  the  annual  accumulation  of  snags,  logs,  and 
trees,  and  in  the  preservation  of  the  improvement. 

The  condition  of  this  portion  of  the  river  on  June  30, 1892,  was  such 
as  to  allow  light-draft  boats  to  navigate  with  comparative  safety  from 
Edinburg  to  C5arthage  on  a  4-foot  rise  above  ordinary  low  water. 

The  condition  of  this  portion  of  the  river  on  June  30, 1893,  was  such 
as  to  allow  light-draft  boats  to  navigate  safely  from  Edinburg  to  Car- 
thage on  a  4-foot  rise  above  ordinary  low  water. 

Owing  to  caving  banks  and  shifting  of  the  channel,  the  improvements 
made  are  not  permanent.  It  is  estimated  that  an  annual  expenditure 
of  $500  will  be  required  to  maintain  the  river  in  the  condition  contem- 
plated by  the  plan  of  improvement. 

The  reduction  in  freights  and  insurance  due  to  the  river  competition 
are  considerable. 
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Money  statement 

July  1, 1892,  balance  unexpended $2,874.30 

Auionnt  appropriated  by  act  approved  Jaly  13, 1892 500. 00 

2, 874. 30 

Jane  30, 1893,  amount  expended  during  fiscal  year 2, 351. 89 

July  1, 1893,  balance  unexpended 522.41 

{Amount  (estimated)  required  for  preservation  of  improvement, 500. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  J  une  30, 1895  500. 00 
Submitted  in  eompliance  with  requirements  of  sections  2  of  river  and 
harbor  acta  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 
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Up9tream, 


Articles. 

1883. 

1882. 

Tons. 

Valae. 

Tone. 

Value. 

Genend  merchandiM,  grain,  fertiliser,  fomitare,  msobinery 

670 

150.000 

1,000 

Dotcnatream. 


Cotton  and  country  produce,  wool 


Ve89eU  ftnplayed. 

1 

^ 

Stern  wheel 
■ieaniboat. 

1803. 

1802. 

^i'mnber ..»t ^-■. --  
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DfPROyEMENT  OF  BOGUE  CHITTO,  LOUISIANA, 

An  act  of  Gongress  of  Augast  11, 1888,  directed  an  examination  of 
this  river  to  be  made. 

The  examination  was  made  and  report  submitted  June  24,  1889. 
The  project  proposed  consisted  in  closing  the  west  mouth  and  the  re- 
moval of  snags,  logs,  overhanging  trees,  and  fish  traps  from  the  other 
mouth,  and  up  to  Alford's  Bridge,  so  that  the  river  could  be  used  by 
smaJI  river  steamers  of  3  feet  draft  the  greater  part  of  the  year. 

The  estimated  cost  was  $55,000. 

The  following  appropriations  have  been  made: 

By  act  of— 

September  19, 1890 $5,000 

July  18,1892 6,000 

-  Total 10,000 

The  first  appropriation  made  was  to  be  expended  in  the  removal  of 
snags,  logs,  trees,  etc,  from  the  mouth  up  to  where  the  first  bridge  ob- 
structing the  navigation  is  located. 
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Ko  work  was  done  on  this  river  during  the  fiscal  year  ending  June 
30, 1892. 

The  work  performed  daring  the  fiscal  year  ending  Jnne  30, 1893, 
consisted  in  commencing  and  nearly  completing  the  eonstmction  of  a 
snag  boat  and  a  barge. 

The  annual  saving  in  freight  that  woold  be  affected  by  the  improve- 
ment of  this  river  to  the  present  commerce  is  estimated  at  aboat 
$30,000. 

It  18  proposed  to  apply  any  appropriation  that  may  be  made  for  the 
fiscal  year  ending  June  30, 1895,  to  the  removal  of  snags,  logs,  trees, 
etc.,  and  the  clearing  of  the  banks  of  overhanging  trees. 

Money  statement 

Jnly  1, 1S92,  balance  unexpended $4^000.00 

Amount  appropriated  by  act  approved  July  13, 1892 5^000.00 


June  30;  1893,  amount  expended  during  fiscal  year 


9,ooaoo 

2,073.40 


July  1, 1893,  balanoe  unexpended 6,927.60 


'Amount  reetimated)  required  for  completion  of  existing  project 45, 000. 00 

I  Amounttnatcanbeprofitably expendedinftBcalyearendmg JuneSO,  1895  20, 000.00 
^  Submitted  in  compliance  with  requirements  of  sectiona  2  of  xiver  and 
harbor  acta  of  lSi66  and  1867  and  of  sundry  oiyil  act  of  March  3,  lS98b 
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Daumstream, 


Artides. 

1888. 

van. 

Tons. 

Value. 

Tubs. 

VjOm. 

Sftw  lofTB*  ^ .......... 

• 

5,100 
1,584 

$29,000 
18,200 

6,878 
1.664 

134,  OM 

Hewn  limber  

• 

IS.  9* 

Total k 

8.684 

42,800 

7.964 

47. 9* 

««t  ^^ 

Q.  H- 

REMOVING  SUNKEN  VESSELS  OR  CRAFT  OBSTRUCTING  OR  ENDANGERING 

NAVIGATION. 


REMOVAL  OF  SUNKEN  DRY  DOCK  IN  MOBILE  RIVER,  ALABAMA. 

Under  date  of  April  11,  1893,  authority  was  requested  to  remove 
wreck  of  sunken  dry  dock  in  Mobile  Eiver^Alabama. 

Upon  recommendation  of  the  Gliief  of  Engineers,  dated  April  21, 
1893,  the  honorable  Secretary  of  War  authori^d  the  removal  of  sunken 
dry  dock,  and  an  allotment  of  $3,000  made  for  that  purpose  from  the 
permaoent,  indefinite  appropriation  for  ^^  removing  sunken  vessels  or 
craft  obstructing  or  endangering  navigation,^  act  of  June  14, 1880^  to 
pay  the  attendant  expenses  of  the  work. 

Advertisements  inviting  proposals  for  the  removal  of  sunken  dry  dock 
were  published  May  25, 1893,  and  proposals  opened  June  26, 1893. 

The  lowest  bid,  that  of  John  Hogan,  $8,250,  being  considered  too 
liigh,  was  recommended  to  be  rejected. 
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preliminary  examination  of  mississippi  sound,  outside  of  the 
range  of  islands  off  the  mississippi  coast,  with  a  view  of 
making  an  entrance  for  vessels  (ship  island  harbor). 

United  States  Enoinber  Oppicb, 

Mobile,  Ala.,  May  9, 1893. 

Oenbral:  In  compliance  with  instractions  contained  in  circular 
letter  of  July  14, 1892, 1  have  the  honor  of  submitting  the  following 
rejxirt  upon  the  examination  of  '^  Mississippi  Sound  outside  of  the  range 
of  islands  of  the  Mississippi  Coast,  with  a  view  of  making  an  entrance 
for  vessels"  provided  for  in  river  and  harbor  act  approved  July  13, 
1892.  Inquiry  elicited  the  information  that  this  referred  to  deepening 
the  channel  into  Ship  Island  Harbor.  The  main  channel  now  has  a 
depth  of  22  feet  on  the  ci  est  of  the  bar.  The  depth  desired  is  24  feet. 
This  depth  can  be  obtained  by  dredging  •  •  •  and  probably  the 
channel  thus  obtained  would  maintain  itself,  as  there  seems  to  be  a 
gradual,  though  slow,  deepening  from  natural  causes. 

The  bar  is  composed  of  coarse,  compact  sand  and  the  distance  be- 
tween the  24-foot  curve  inside  and  out  is  very  short. 

One  hundred  and  one  vessels  aggregating  79,883  tons  loaded  in  this 
harbor  with  lumber  during  the  fiscal  year  ending  June  30, 1892,  and 
the  number  has  been  increasing  for  a  number  of  years. 

Of  the  vessels  mentioned,  fourteen  would  have  loaded  to  23  feet  and 
more  if  the  depth  of  water  had  permitted.  The  amount  of  money  that 
would  be  annually  saved  to  present  commerce  by  the  proposed  im- 
provement would  not  be  less  than  $37,000.  The  harbor  is,  in  my 
opinion,  worthy  of  improvement  for  the  reason  that  the  commerce  is 
large  and  the  cost  small.  Probably  three-fourths  of  the  commerce  of 
this  harbor  is  supplied  by  the  Pascagoula  Biver  Mills,  which  are  prob- 
ably more  interested  in  the  Horn  Island  Pass,  which  is  much  nearer, 
and  as  they  have  commenced  proceedings  to  have  improvement  made 
there,  it  would  be  well  to  await  the  residt  of  any  examination  that  may 
be  provided  for  by  Congress  before  anything  is  done  at  Ship  Island. 

No  survey  is  needed. 

A  blue  print  *  showing  the  locality  of  proposed  dredged  channel  is 
forwarded  herewith. 

Very  respectt'uUy,  your  obedient  servant, 

A.  Is.  Damrell, 

Major  of  Engineers. 
Brig.  Oen.  Thomas  L.  Oaset, 

ChU/ of  Engineers,  U,  8.  A. 

[Second  indorsement.] 

U.  S.  Engineer  Office, 

Southwest  Division, 
New  York,  May  15, 1893. 
Besx>ectfully  returned  to  the  Chief  of  Engineers. 
For  the  reasons  stated  by  the  district  officer  I  think  the  entrance  for 
vessels  into  Mississippi  Sound  worthy  of  improvement  by  the  General 
Ghovemment. 

O.  B.  OOMSTOCK, 

Colonel  of  Engineers,  Bvt.  Brig.  Oeti.  U.  8.  A.^ 

Division  Engineer. 


•  Not  printed. 
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Q  i6. 

preliminary  examination  of  back  bay,  biloxi,  mississippi.  north 
of  the  town  of  biloxi  and  up  to  town  op  handsboro,  wcth  a 
view  of  removing  bars. 

United  States  Engineer  Ofpigs, 

Mobile^  Ala.j  Moff  10, 1893. 

General:  In  compliance  with  instmctionB  contained  in  circular 
letter  of  Jaly  14, 1892, 1  have  the  honor  of  submitting  the  following 
report  upon  the  examination  of  '^  Biloxi  Bay,  Mississippi,  known  as  Back 
Bay,  north  of  the  town  of  Biloxi,  np  to  the  town  of  Handsboro,  with  a 
view  of  removing  bars,"  provided  for  by  act  of  Congress  approved 
July  13, 1892. 

An  examination  of  the  bay,  ordered  by  circular  letter  of  July  31, 
1884,  was  made  during  that  year,  and  report  is  contained  in  AirannAl 
Beport  of  the  Chief  of  Engineers  for  1885. 

The  opinion  was  then  expressed  that  the  bay  was  not  worthy  of  im- 
provement on  account  of  the  estimated  cost,  $140,000,  and  the  smaU 
amount  of  commerce  to  be  benefited.  Since  that  time  a  portion  (and 
properly  the  first)  of  the  improvement,  dredging  a  channel  through  the 
bar  at  the  entrance  of  Biloxi  Bay  to  a  depth  of  8  feet,  at  an  esti- 
mated cost  of  $55,000,  has  been  successfhlly  accomplished  for  less  than 
the  estimate. 

A  reexamination  has  been  made  and  I  am  still  of  the  opinion  that 
the  Back  Bay  of  Biloxi  is  unworthy  of  improvement  until  tiie  channel 
through  the  "Biloxi  Bay  Mud  Flats,'^  or  more  properly  **Deer  Island 
Flats"  (marked  4  in  the  above-mentioned  report)  which  lies  between 
Back  Bay  of  Biloxi  and  both  Biloxi  Bay  and  Mississippi  Sound,  has 
been  cut,  this  being  the  second  step  in  a  methodical  improvement  of 
the  watOTway. 

This  cut  is  referred  to  in  a  report  on  an  examination  of  Bfloxi  Bay 
made  in  1882,  provided  for  by  the  thu^  section  of  the  river  and  harbor 
act  of  March  3, 1881,  contained  in  the  annual  report  of  the  Chief  of 
Engineers  for  1882.  *  *  *  It  was  stated  that  probably  the  dredged 
cut  would  not  be  permanent. 

The  reason  for  opinion  expressed  is,  that  there  is  as  great  a  depth  of 
water  now  over  the  bars  in  the  Back  Bay  as  exists  on  the  bar  at  ibe 

outlet. 

•  •••••• 

The  annual  amount  of  commerce  to  be  benefited  by  the  improve- 
ment would  be  about  $500,000  in  value,  consisting  of  lumber,  bricks, 
charcoal,  clay,  and  general  merchandise. 

The  annual  saving  to  commerce  by  the  improvement  would  not  prob- 
ably amount  to  $10,000. 

The  report  of  Lieut.  E.  E.  Winslow,  Corps  of  Engineers,  by  whom 
the  examination  was  made  and  a  blue  print,*  showing  the  locality,  are 
transmitted  herewith. 

Very  respectfully,  your  obedient  servant, 

A.  K  DiLHBEUL, 

Major  Engineers. 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers^  Tj.  8.  A. 

*  Not  printed. 
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[Second  indonement.] 

U.  8.  Engineibsr  Ofpiob, 

Southwest  Division, 
New  TorJCj  May  16, 1893. 

Bespectfully  retorned  to  the  Ohief  of  Engineers. 
For  the  reasons  stated  by  the  district  engineer  I  do  not  think  the 
Back  Bay  at  Biloxi  at  present  worthy  of  improvement  by  the  Gtoneral 
Goveriunent.  0.  B.  Oomstook. 

Colonel  of  ^Engineers,  Bvt  Brig.  Gen.,  U.  8.  A.,  . 

Division  Engineer, 


rbpottt  of  usut.  8.  bveletu  wimslow,  corps  of  snoinbbrs. 

United  States  Engineer  Office, 

Mobile,  Ala.,  September  tO,  1892, 

Sir:  I  have  the  honor  to  submit  herewith,  my  report  of  the  preliminary  examina- 
tions of  the  ''channel  at  month  of  Old  Fort  Bayou,  Mississippi/'  and  of  "Biloxi  Bay, 
Mississippi,  known  as  Back  Bay,  north  of  the  town  of  Biloxi,  and  up  to  town  of 
liandsboro,  with  a  view  of  removing  bars."  These  examinations  were  made  in  ao- 
cordauoe  with  your  orders  to  me,  dated  September  i)  1892. 

The  examinations  of  Old  Fort  Bayou  and  of  the  Back  Bay  of  Biloxi  were  separately 
mentioned  in  the  order,  but  as  the  bayou  flows  into  the  Back  Bay,  and  as  the 
most  important  obstruction  to  the  bayou  channel  is  a  bar  in  the  BacK  Bay,  the  ex- 
aminations are  grouped  in  this  report. 

The  Back  Bay  of  Biloxi  is  about  10  miles  long  with  an  average  width  of  about  1 
mile,  the  longer  dimension  beiuff  nearly  east  and  west.  It  is  separated  from  Biloxi 
Day  proper  by  the  bridf^e  of  me  Louisville  and  NashviUe  Railroad,  containing  a 
draw  with  a  clear  opening  of  about  60  feet.  The  Back  Bay  for  about  1  mile  at 
each  end  is  open  and  free  from  islands,  but  the  intervening  portion  is  strewn  with 
them,  these  islands  all  being  low  and  marshy  and  thickly  covered  with  marsh  grass. 

There  are  in  the  Back  Bay  the  following  channels : 

1.  A  channel  from  the  draw  northward  to  the  mouth  of  Old  Fort  Bayou. 

2.  A  channel  from  the  draw  westward  to  the  open  part  known  as  "Big  Lake.'' 
Here  this  channel  divides,  one  branch  leading  into  Biloxi  River,  the  other  through 
Cranes  Neck  into  Bernard  Bayou,  and  thence  to  the  town  of  Handsboro. 

There  is  also  a  tiiird  channel  leading  out  of  the  second  to  the  west  of  Bernards 
Island  and  passing  around  north  of  that  island  and  of  the  central  shoal  in  the  mouth 
of  Old  Fort  Bayou.  This  was  formerly  an  important  passage  and  is  shown  on  the 
Coast  Survey  charts,  but  it  has  recently  become  so  closed  up  near  its  eastern  extremity 
as  to  be  navisrable  only  by  small  schooners.  It  is  connected  with  the  channel  propef 
of  Old  Fort  &iyou  by  a  passage  over  the  central  shoal  only  3  feet  deep  at  mean  low 
water.  The  approximate  positions  of  these  channels  are  shown  bv  broken  lines  on 
the  accompanying  map.  Tliemost  important  bars  and  shoals  are  also  indicated,  the 
dotted  lines  representing  approximately  the  position  of  the  6-foot  contours. 

The  topography  of  this  map  is  taken  from  the  Coast  Survey  charts,  there  having 
l>een  no  change  of  importance  in  this  reex>ect  since  the  charts  were  printed. 
The  depths  (given  in  feet)  are  from  our  own  soundings,  as  there  have  been  many 
changes  since  the  surveys  for  the  Coast  Survey  charts  and  even  since  the  examina- 
tions made  under  the  direction  of  this  office  in  October,  1884.  The  depths  given  are 
all  referred  to  the  plane  of  mean  low  water  at  Biloxi,  but  in  winter,  during  the  con- 
tinuance of  the  northers,  the  water  in  the  Back  Bay  falls  considerably  below  this 
level,  reducing  the  available  channels  over  the  bars  to  perhaps  2  feet  less  than 
those  shown  on  the  map. 

The  navigation  of  the  above-mentioned  channels  is  impeded  by  bars  as  follows: 

A  mud  flat  occupying  a  large  area  north  of  the  bridge  and  having  prolongation  in 
four  directions;  one  connecting  it  with  Bernards  Island  to  the  west;  one  extending 
south waurd  to  the  bridge  crossing  the  west  channel  about  250  yards  west  of  the 
draw,  available. depth,  7.5  feet  at  mean  low  water;  one  prolongation  extending  east- 
ward across  the  channel  to  old  Fort  Bayou,  available  depth,  7  feet  at  mean  low 
water;  one  prolongation  extending  northward  into  the  mouth  of  Old  Fort  Bayou; 
hero  it  assumes  the  form  of  a  crescent-shaped  shoal  separating  two  deeper  channels, 
and  is  prolonged  to  the  eastward  in  a  marshy  island.  Acnms  the  eastern  end  of  this 
shoal,  near  the  island,  is  a  passage  connecting  the  two  channels  3  feet  deep  at  mean 
low  water.  There  is  a  small  bar  extending  northward  from  the  western  extremity 
of  Old  Fort  Point  to  the  centriJ  shoal,  reducing  the  depth  of  the  bayou  channel  at 
the  crossing  to  6.5  feet  at  mean  low  water.    South  of  the  bridge  there  is  a  large  mud 
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vation  of  the  improvement.  Fifty-five  and  one  half  miles  from  the 
mouth  up  were  improved  in  accordance  with  the  adopted  project.  Fifty 
and  one-half  miles  of  river,  up  to  Wheats  Fields,  were  improved  for  a 
100-foot- wide  channel,  and  fifty  miles  of  river,  from  Wheats  Fields  to 
Columbia,  Miss.,  have  been  partially  improved.  From  Columbia  to 
Jackson  the  river  has  been  partially  improved  by  contract.  No  other 
work  has  been  done  on  that  section  since,  and  it  remains  in  about  the 
same  condition. 

The  condition  of  this  section  of  the  river  on  June  30, 1893,  is  such  as 
to  allow  light-draft  boats  to  navigate  from  the  mouth,  at  the  Eigolets, 
Louisiana,  to  Wheat  Fields,  Mississippi,  106  miles,  all  the  year;  from 
Wheat  Fields  to  Columbia,  Miss.,  50  miles,  on  a  6-foot  rise,  and  from 
Columbia,  Miss.,  to  Jackson,  Miss.,  169  miles,  on  a  7-foot  rise,  and  then 
it  is  dangerous. 

The  benefits  that  are  derived  by  the  improvements  of  this  section  of 
the  river  are  greater  security  to  navigation  between  New  Orleans,  La., 
Mid  Columbia,  Miss.,  and  other  towns  and  settlements  situated  on  the 
river,  and  reduced  rates  of  freights  and  insurance  on  merchandise  and 
produce. 

Large  tracts  of  rich  and  valuable  bottom  lands  have  been  reclaimed 
by  the  improvement  and  are  now  being  cultivated. 

It  is  proposed  to  apply  any  appropriation  that  may  be  made  for  the 
fiscal  year  ending  June  30, 1895,  to  continuing  the  improvement  of  the 
river  for  a  2-foot  channel  at  low  water  between  Columbia  and  Jackson. 

It  is  also  proposed  to  apply  any  appropriation  that  may  be  made  for 
the  fiscal  year  ending  June  30, 1895,  for  deepening  the  channel  over  the 
bar  at  the  mouth  of  east  Pearl  Eiver  and  to  dredging  a  channel  12 
feet  deep  at  mean  low  water,  so  far  as  the  funds  will  permit. 

Owing  to  caving  banks  and  shifting  of  the  channel,  the  improvements 
80  far  made  and  contemplated  are  not  permanent.  An  annnal  expen- 
diture of  $5,000  will  be  required  to  maintain  the  river  in  the  condition 
contemplated  by  the  plan  of  improvement.  * 

I 

Money  statement. 

July  1, 1892,  balance  unexpended $11,862.77 

Amount  appropriated  by  act  approved  July  13, 1892 15, 000. 00 

26, 862. 77 
JnneSO,  1893,  amonnt  expended  during  fiscal  year 3,902.33 

July  1, 1893,  balance  unexpended 22,960.44 

{Amount  ^estimated)  required  for  completion  of  existing  project 20, 000. 00 
Amount  tnat  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1895    20, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 
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Comparative  tiaUment  of  vessels  employed  on  Pearl  River,  heloto  Jaclcson, 


Class. 


Stsamboats 

Schooners 

Ltghtors  and  flatboats 

Total 


1893. 


No. 

Ton9. 

11 

1,400 

61 

25,000 

22 

1,300 

9i 


1889. 


No. 

.    Tons. 

9 

1.100 

64 

25,000 

16 

1.000 

27,700  1      89 


27,700 


United  States  Ekqdtees  Office, 

Mobile,  Ala.,  May  11, 1893. 
Oekebal:  In  compliance  with  inBtractionB  contained  in  circnlar 
letter  of  July  14, 1892,  I  have  the  bonor  of  Bnbmitting  the  following 
report  npon  the  examination  of  "channel  at  the  month  of  Old  Fort 
Bayon,  MisaiBeippi,"  prorided  for  by  act  of  CougresB,  approved  Jnly 
13jl8S2. 

The  bayon  ent«ra  the  Back  Bay  of  Boloxi  at  the  eastern  end,  is  about 
16  miles  long  from  the  month  to  the  head  of  navigation,  with  an 
average  width  of  100  feet  and  available  depth  of  9  feet,  except  at  its 
uont^  where  a  bar  limits  the  depth  to  6,5  feet  on  the  crest 
The  improvement  desired  is  to  deepen  the  bar  to  8  feet. 
In  my  opinion  the  bayon  is  not  worthy  of  improvement  until  a  chan- 
nel has  been  cat  throngh  the  flats  separating  Back  Bay  and  Biloxi  Bay, 
for  the  reason  that  the  present  depth  is  about  eqoal  on  both  bars. 

•  •  •  The  annual  saving  to  present  commerce  would  be  very 
small  nntess  the  cat  above  mentioned  should  be  made. 

The  report  of  Lieat.  B.  E,  Winslow,  Corps  of  Engineers,  U.  8.  Army, 
by  whom  the  examination  was  made,  is  contained  in  his  report  apoa 
examination  of  Back  Bay  of  BUoxi  transmitted  with  report  opon  Uiat 
waterway.* 

Very  respectfully,  your  obedient  servant, 

A.  N.  Dahsell, 

Major  Ungineers. 
Brig.  Gen.  Thomas  L.  Oaset, 

Ckitf  of  Snginecra,  U.  8.  A. 

[SMNIBd  lndaTHIIHlOt.1 

U.  S.  ENGINEEa  Oppice, 

SotJTHWBST  Division, 
New  York,  Hay  16, 1893. 
Respectftilly  retomed  to  the  Chief  of  Engineers. 
For  the  reasons  stated  by  the  district  engineer,  I  am  of  opinion  that 
this  locality  is  not  worthy  of  improvement  by  the  General  Government. 

0.  B.  COMSTOCK, 
Colonel  of  Engineers,  BvL  Brig.  Oen.,  U.  8.  A., 

Divition  Engineer. 


Q  iS. 


United  States  Enginbeb  Office, 

Mobile,  Ala.,  May  11, 1893. 
Genebal:  In  accordance  with  iDstmctions  contained  in  circular 
letter  of  Jnly  14, 1892, 1  have  the  boDor  of  submitting  the  following 
report  npon  the  examination  of  the  "Bar  at  the  month  of  Wolf  Biver, 
Mississippi:" 
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Wolf  lUver  is  a  small  stream^  with  an  average  width  of  150  feet, 
depth  of  10  feet,  and  navigable  for  about  20  miles  above  its  mouth.  It 
flows  into  Bay  St.  Louis,  at  the  northeastern  end. 

The  bar  at  the  mouth  is  1  mile  long,  between  7-foot  contours,  with  a 
depth  of  only  4j^  feet  on  the  crest. 

A  channel  of  7  feet  is  desired  through  the  bar,  which  can  be  obtained 
by  dredging,  •  •  •  with  chances  in  favor  of  a  rapid  fillings  owing 
to  the  constant  change  in  location  and  in  depth  of  the  natural  chan- 
nel going  on. 

The  present  commerce  of  the  liver,  consisting  of  lumber,  charcoal, 
brick,  and  cordwood,  is  small,  and  apparently  growing  less.  I  am, 
therefore,  of  the  opinion  that  the  river  is  not  at  present  worthy  of  im- 
provement. 

The  report  of  Lieut.  E.  B.  Winslow,  Corps  of  Engineers,  XJ.  S.  A., 
by  whom  the  examination  was  made,  is  transmitted  herewith. 
Very  respectfully,  your  obedient  servant, 

*   A.  I^.  Dambell, 

Major  Engineert. 

Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  EngineerSy  U.  8.  A. 

[Second  indoraemeni.] 

U.  S.  Engineer  Office, 

Southwest  Division, 
New  Yorkj  Mwg  16y  1893. 

EespectftiUy  returned  to  the  Chief  of  Engineers. 
For  the  reasons  stated  by  the  district  officer  I  am  of  the  opinion  that 
this  locality  is  not  worthy  of  improvement  by  the  General  Government 

0.  B.  COMSTOCK, 

Colonel  of  UngineerSy  BvU  Brig.  Qen.  U.  a.  A., 

JHvmon  Engineer, 


report  of  ueut.  k.  svblbth  winslow,  corps  of  knginksb8. 

Unitrd  States  Engineer  Office, 

Mobile,  Ala,,  Sq»tember  tO,  1S9S. 

Sir:  Ibave  tlie  honor  to  submit  herewith  my  report  of  the  preliminary  enunina- 
tion  of  the  **  Bar  at  the  mouth  of  Wolf  River,  MiBsissippi,"  made  in  compliuioe  with 
yonr  order  dated  September  4,  1892. 

Wolf  River  flows  into  the  northeaBtem  end  of  Bay  St.  LouIb  and  ifl  navigable  for 
about  20  miles  above  its  month,  average  width  150  feet,  available  depth  10  feet.  Th« 
banks  are  generally  low,  marshy,  and  free  from  overhanging  trees. 

At  the  mouth  the  depth  of  the  river  decreases,  as  the  river  suddenly  widens  into 
the  bay  and  the  channel  follows  a  narrow  and  crooked  conree  across  a  large  and 
shallow  mud  flat  formed  apparently  by  the  deposit  of  the  river  sediment.  This  flat 
contains  a  large  number  or  snags  and  sunken  logs  brought  down  by  the  river. 

At  first  the  channel  continuing  in  the  direction  of  the  river  flow  at  its  month  ex- 
tends for  about  500  yards  in  a  direction  generally  southwest  between  the  shosler 
part  of  the  mud  fiat  and  the  marshy  island  to  the  north,  the  depth  gradually  de- 
creasing to  5  feet  at  mean  low  water.  Thence  a  depth  of  but  4.5  feet  can  be  carried 
for  about  200  feet  through  a  slight  depression  in  the  mud  flat  in  a  direction  aboat 
due  north.  Here  there  is  another  sharp  turn  in  the  channel,  which  again  follows 
a  southwest  course,  gradually  increasing  in  depth  until  it  is  lost  in  the  deep  wat^r 
of  the  bay.  The  whole  length  of  channel  from  the  mouth  to  the  7-foot  oontoor  of 
^  the  bay  is  about  one  mile  and  from  what  can  be  learned  this  portion  of  the  ehannel 
*  seems  to  be  constantly  varying  both  in  position  and  depth.  The  commeroeof  thf 
river  seems  to  be  small,  consistmg  of  lumber,  charcoal  brick  and  cord  wood«  One 
brick  kiln  and  three  saw  mills  are  located  .on  its  banks.  Of  the  saw  mills  hot  one 
was  i«  operation  at  the  time  of  the  examination,  the  second  had  been  lying  idle  for 
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a  considerftble  time  and  the  owner  of  t^  third  was  settling  np  his  bnsiness  prepara- 
tory to  removing  elsewhere,  the  cause  being  the  difficalty  of  obtaining  timber.  The 
timber  lands  along  the  npper  part  of  the  river  are  said  to  have  been  bought  up 
largely  by  a  party  of  speculators,  who  by  abnormally  increasing  the  price  of  this 
land  are  seriously  interfering  with  the  lumber  business  of  the  lower  part  of  the 
stream. 

About  2  miles  above  the  mouth  there  is  an  opening  from  the  river  into  a  small 
stream  called  Bayou  Delile  (De  Tile)  on  charts,  which  has  also  a  separate,  but  not 
navigable,  opening  into  the  bay.  On  the  ba^ou,  a  short  distance  above  this  junction, 
IB  the  small  settlement  of  Delile.  At  this  point  are  owned  6  small  schooners,  of  from 
5  to  18  tons,  which  carr^  on  a  part  of  the  commerce  of  the  stream. 

At  this  junction  are  situated  2  of  the  above  mentioned  saw  mills,  the  third  being 
about  1  mile  above.  Just  above  the  last  mill  a  movable  boom  with  a  small  opening 
has  been  constructed  across  the  river,  and  it  was  stated  that  only  once  or  twice  a 
month  was  it  necessary  to  move  the  boom  so  as  to  allow  vessels  to  pass,  small  skiffs 
and  row  boats  passing  through  the  opening  in  the  boom. 

A  dredged  channel  across  uie  mud  flat  at  the  mouth  would  cost  probably  *  *  * 
a  sum  apparently  out  of  proportion  to  the  commerce  of  the  stream,  and  besides 
there  is  every  indication  that  such  a  channel  would  rapidly  silt  up  again. 

I  would  recommend,  therefore,  that  the  river  be  considered  not  worthy  of  im- 
provement by  the  Government.* 

Very  respectfully,  your  obedient  servant, 

E.  EVELBTH  WiNSLOW, 

Second  Lieutenant  of  Engineertm 
Maj,  Andrew  K.  Damrkix, 
Corps  of  Engineers,  U,  8,  A, 


Qig. 

PRELIMINARY  EXAMINATION  OF  BAR  AT  THE  MOUTH  OF  JORDAN  RIVER, 

MISSISSIPPI. 

0 

United  States  Engineer  Office, 

Mobile^  Ala. J  May  11  j  1893. 

Oeneral:  Inr  accordance  with  instructions  contained  in  circular 
letter  of  July  14,  1892,  I  have  the  honor  of  submiting  the  following 
rex>ort  upon  the  examination  of  the  ^^bar  at  the  mouth  of  Jordan  Eiver, 
Mississippi." 

This  is  a  small  river  with  about  16  miles  of  navigable  length,  a  least 
channel  depth  of  10  feet,  emptying  into  the  northeastern  extremity  of 
Bay  St.  Louis.  It  has  a  number  of  tributaries  navigable  for  short 
distances. 

The  bar  at  the  mouth  has  a  depth  on  the  crest  of  about  5.3  feet,  and 
about  2,000  feet  between  7  feet  contours,  and  is  composed  of  mud  and 
sand  overlaid  by  a  compact  layer  of  sand  and  shells. 

The  channel  depth  desired  is  about  8.5  feet  at  mean  low  water. 

The  improvement  can  be  obtained  by  dredging  and  the  construction 
of  three  dams  and  a  small  jetty,  •  •  •  and  would  probably  be 
reasonably  permanent. 

The  commerce  consists  of  lumber,  charcoal,  turpentine,  rosin,  bricks, 
and  cordwood  of  a  total  value  annually  of  $100,000,  and  susceptible  of 
considerable  increase. 

The  annual  saving  to  commerce  by  the  improvement  would  not  prob- 
ably exceed  $5,000. 

In  view  of  the  above  facts,  until  the  commerce  has  become  of  much 
more  importance  than  at  present,  I  am  of  the  opinion  that  the  river  is 
not  worthy  of  improvement. 
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The  report  of  Lieut.  E.  B.  Winslow,  Corps  of  Engineers,  IT.  S.  Army, 
by  whom  the  examination  was  made,  and  a  blue  print*  showing  tbe 
locality,  are  transmitted  herewith. 

Very  respectfully,  your  obedient  servant, 

A.  K.  Daitbktj^ 
Major  ^  JSngimeen, 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  JSngineerSj  U.  8.  A. 

[Second  indonement.] 

U.  S.  Engineer's  Offigb, 

Southwest  DmsioN, 
ITeto  Tarkj  May  16, 1893. 

Besx>ectfu]Iy  returned  to  the  Chief  of  Engineers.  ' 
For  the  reasons  stated  by  the  district  officer,  I  am  of  opinion  that 
this  locality  is  not  worthy  of  improvement  by  the  General  Groyenunent 

C.  B.  COMSTOCK, 

Col.  of  UngineerSy  Bvi.  Brig.€^en.y  U.  8.  A^ 

Engineer. 


bbpobt  01*  lieut.  s.  evblbth  win8low,  cobp8  ow  xnoinkkbfl. 

Uhited  States  Ekginxeb  Officb, 

McbOe,  Ala.,  S^iember  »,  lS9t, 

Snt:  I  haye  the  honor  to  Bubmit  herewith  my  report  of  the  preliminary  ezunins- 
tion  of  the  ''bar  at  the  month  of  Jordan  Siyer,  BiiwiBirippiy**  made  in  comp]unc« 
with  yonr  orders,  dated  September  4, 1S92. 

Jordan  Riyer  empties  into  the  northeastern  end  of  Bay  H.  lionis,  Miaaissippi.  It 
is  nayigable  for  about  16  miles,  with  a  least  channel  depth  of  10  feet,  and  is  of  snffi- 
cient  width  for  nayigation.  The  banks  are  low  and  marshy  and  free  from  oxer- 
hanging  trees.  It  has  a  nnmber  of  tributaries  nayigable  for  short  distances,  two  of 
which — ''Rotten  Bayon'^  and  Bay  on  Le  Croix — seem  to  haye  some  commercial  im- 
portaAce.  At  its  month  the  riyer  separates  into  two  well-marked  channels,  with  > 
shoal  between,  the  two  channels  uniting  again  as  they  merge  into  the  deep  wstcr  of 
the  bay.  The  north  channel  is  quite  narrow  at  its  western  end,  but  opens  oat  qait« 
wide  at  its  eastern.  It  has  a  least  depth  at  mean  low  water  of  5.3  feet,  and  is  sboat 
2,000  feet  long  between  7-foot  contours.  The  south  channel  is  narrow  throoKkoat. 
has  the  same  least  depth  as  the  other,  and  is  about  1^500  feet  long  between  tb« 
7-foot  contours.  The  bottom  of  both  channels  and  the  intermediate  shoals  seem  to 
•be  composed  of  a  rather  soft  mixture  of  mud  and  sand,  oyerlaid  by  a  harder  layer  of 
sand  and  pulyerized  shells.  Along  the  whole  of  the  south  channel  this  upper  bard^ 
layer  is  auite  thick  and  forms  almost  a  complete  coyering,  while  in  the  north 
channel  this  layer  is  thinner,  and,  at  places,  is  entirely  absent.  Schooners  prefer, 
therefore,  the  north  channel,  which,  while  longer,  has  howeyer  a  softer  bottooi 
through  which  they  are  able  to  force  their  way  by  poling  and  kedging  eyen  with  « 
draft  of  6  inches  more  than  the  ayailable  deptii  at  the  time.  There  are  batten 
points  in  this  north  channel  where  this  upper  layer  is  sufficiently  hard  and  thick  f« 
giye  much  trouble  to  yessels  thus  forcing  their  way.  The  accompanying  skftcb 
shows  the  approximate  position  of  these  channels  and  bars.  The  topogranbT  is 
taken  from  the  Coast  Sunrey  charts,  the  depths  from  our  own  soundings.  l%e  depths 
mentioned  aboye  and  shown  on  the  sketch  are  all  referred  to  the  plane  of  mean  l<*v 
water;  but  during  the  continuance  of  the  northers  in  winter  the  water  sometiiDe^ 
falls  for  weeks  at  a  time  as  much  as  a  foot  and  a  half  below  this  leyel.  The  ir^lar 
tidal  rise  is  almost  insignificant,  amounting  at  most  to  only  a  few  tenths  of  s  fo^^ 
The  depth  required  by  the  commerce  of  the  place  is  7.0  at  an  ordinary  stage,  eqoi^^- 
lent,  therefore,  to  about  8.5  feet  at  our  plane  of  mean  low  water.  This  is  about  all 
that  can  be  carried  in  the  channel  of  the  bay  proper  through  the  draw,  and  into  Um 
Mississippi  Sound. 

*  Not  printed. 
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The  riyer  water  is  remarkably  clear,  very  free  from  aediment, 
ita  mooth  givea  evidence  of  yerv  slow  growth. 

Hie  exports  of  the  river  consist  of  lumber,  charcoal,  turpentin< 
wood,  and  bricks.  Sitnated  on  the  banks,  either  of  the  river  i 
taries,  are  two  small  shipyards,  one  brickkiln,  and  five  sawmills. 

There  are  also  the  two  settlements  of  Kiln  and  Stockdale.  T^ 
from  8  to  S2  tons  are  owned  along  the  river  and  are  engaged  in  iti 
of  vessels  ftom  New  Orleans  also  make  regular  trips  to  the  river. 

The  total  value  of  the  commerce  is  about  $100,000  per  year. 

I  would  recommend  that  if  the  improvement  of  the  stream  be 
the  following  plan  be  followed : 

To  close  up  Cut-off  Bayou,  Bayou  ''Jean  et  Pierre, ''  and  the  si 
the  island  at  the  mouth  of  the  river;  to  build  a  small  jetty  in  pi 
island  across  the  beginning  of  the  north  channel,  and  to  aid  the 
channel  thus  produced  by  dredging. 

Very  respectfully,  your  obedient  servant, 

E.  EVELKT 

Second  Licuten 
Mi^.  Andrew  N.  Damrell, 
Corpt  of  Engineers,  U.  S.  A, 


Q   20. 

preliminary  examination  of  pearl  river  from 

lake  buknside,  mississippi. 

United  States  Engineer 

Mobiley  Ala.y 

General:  In  compliance  with  instrnctions  contaii 
letter  of  July  14, 1892,  I  have  the  honor  of  submittii 
report  upon  the  examination  of  ^<  Pearl  Eiver,  Mississixii 
Lake  Bumside."    ^ 

The  improvement  has  already  been  made,  or  is  nnd  i 
Pearl  Biver,  from  the  mouth  up  to  Edinburg,  a  distance  i 
and  it  is  desired  to  extend  the  improvement  about  37  n  i 

The  character  of  this  section  of  the  river  compare  i 
that  below  Edinburgh  and  can  be  improved  in  the  sai 
the  same  kind  (high  water)  of  navigation  at  a  small  cos  I 

The  obstructions  consist  of  snags,  overhanging  trees, 
one  bridge. 

•  •  •  •  •  • 

There  is  no  apparent  reason  for  going  beyond  Yates  1 
improvement. 

The  distance  from  Yates  Bridge  to  Lake  Bnmside,  a 
about  2,000  feet  long  by  300  feet  wide,  fed  by  springs,  m 
tion  with  the  river  at  low  water,  except  by  narrow  slou 
dense  cypress  swamp,  is  about  4  miles  •  •  •  and 
was  reached  would  not  be  as  accessible  to  the  surround 
the  bridge. 

The  improvement  would  give  water  transportation  ti 
now  have  to  haul  their  products  and  stores  long  distai 
ble  roads,  to  and  from  the  nearest  railroad,  and  then  pa 
freight. 

The  value  of  the  commerce  to  be  benefited  annuaUy  l 
ment  is  estimated  at  about  $300,000. 

The  annual  saving  to  commerce  from  the  improv&mei 
at  925,000. 


miles. 

I  am  of  the  opinion  that  this  section  of  the  river  is  worthy  of  im- 
provement up  to  Yates  Bridge  for  the  following  reason: 
It  is  a  x>ortion  of  a  long  and  imx>ortant  river  route. 
The  cost  of  the  improvement  and  maintenance  is  small  and  the  benefit 
to  commerce  considerable  in  comparison. 

Yery  respectfally,  your  obedient  servant, 

A,  K.  Damrsll, 
Major ^  Engineers 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers^  U.  8.  A» 

[Seoond  indorsement.] 

United  States  Enoineeb  Offioe, 

Southwest  Division, 
New  YorlCj  May  16j  1893. 

Bespectfiilly  returned  to  the  Chief  of  Engineers. 
For  reasons  stated  by  the  district  officer  I  am  of  opinion  that  this 
locality  is  worthy  of  improvement  by  the  Greneral  Gt>vernmeut  up  to 
Yates  Bridge. 

C.  B.  Comstook. 
Colonel  of  EngineerSy  Bvt  Brig.  Oen.j  U,  a.  A.^ 

""'     *     Engineer. 


Qai, 

preliminary  examination  for  diversion  op  pearl  river  neab 
jackson,  miss.,  through  tanyard  branch. 

United  States  Engineer  Office, 

Mobile^  A1a.j  May  9, 1893. 

General:  In  compliance  with  instmctions  contained  in  circular 
letter  of  Jnly  14,  1892, 1  have  the  honor  of  submitting  the  following 
report  upon  the  examination  of  Pearl  Biver,  near  Jackson,  Miss.,  to 
determine  whether  it  would  be  advantageous  to  divert  the  river  from 
its  present  channel  so  that  it  would  flow  through  what  is  known  as 
^^Tanyard  Branch,"  and  if  so,  if  it  is  feasible,  and  what  it  would  cost 
to  divert  it. 

<^  Tanyard  Branch"  is  a  cut-off  of  the  Pearl  River  near  Jackson,  ap- 
parently in  course  of  formation.  The  distance  by  the  river  is  5J  miles 
and  by  the  cut-off  is  about  1^  miles.  Water  passes  through  the  cutoff 
when  the  stage  is  4  feet  above  low  water. 

The  fall  from  the  head  of  the  cut-off  to  its  foot  at  low  water  is  esti* 
mated  at  about  7  feet. 

The  advantage  to  be  gained  by  turning  the  river  through  the  cat-off, 
so  far  as  river  interests  are  concerned,  would  be  1^  miles  of  good  navi* 
gation  in  place  of  5^  miles  of  river  that  has  always  given  more  or  less 
double  on  account  of  its  shifting  bank  and  bed. 

The  advantage  to  corporation  interests  would  be  the  saving  of  an 
iron  county  bridge  and  turnpike,  and  the  track  of  the  Alabama  and 
Yicksburg  Bailroad  from  threatened  damage  by  washing  banks,  and  an 
improvement  of  the  health  conditions  of  Jackson  and  &e  surrounding 
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country.  In  my  opinion  the  work  is  not  worthy  of  the  expenditure 
that  would  be  necessary  by  the  General  Government,  because  the  cost 
would  be  considerably  more  than  would  be  warranted  by  the  advan- 
tage to  be  gained  by  the  river  interests. 

The  work  is  feasible.  ♦  •  •  Should  the  cut-off  continue  to  en- 
large, at  some  future  time  it  may  be  necessary  to  carry  out  the  work  in 
connection  with  the  preservation  of  the  improvement  of  Pearl  River 
between  Carthage  and  Jackson. 

Very  respectfully,  your  obedient  servant, 

A.  IT.  Bamrell, 
Major,  Engineers. 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  E)ujineer8y  U,  8.  A. 

[Second  indorsement.] 

U.  S.Enoineeb  Office, 

Southwest  Division, 
New  Torkj  May  15, 1893. 

Respectfully  returned  to  the  Chief  of  Engineers. 
For  the  reasons  stated  by  the  district  officer,  I  do  not  deem  the  lo- 
cality worthy  of  improvement  by  the  General  Government. 

C.  B.  COMSTOOK. 

Colonel  of  Engineers,  Bvt.  Brig.  Gen.,  U.  S.  A., 

Division  Engineer. 
ENG  93 113 
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Alabama  River,  Ala.,  improvement  of ^ 1, 222 ;  ii,  1718 

Aiaqua  Bayou,  Fla.,  examination  of  bar  at  month  of i,  228 ;  ii,  1738 

Albemarle  Sound,  N.  C. : 

Improvement  of  waterway  between  Norfolk  Harbor,  Va.,  and i|  164 ;  ii,  1341 

Rem9Tal  of  wreck  in i;lS3;  ii,1449 

Allegheny  River : 

Bridge  at  New  Kensington,  Pa.,  across,  construction  ,of i,  470 

Examination  for  lock  and  dam  at  Tarentnm,  Pa i,  319;  iii,  2538 

Examination  for  lock  and  dam  between  Herr  Island  Dam  and 

Tarentnm,  Pa i,319;  iii,2535 

Examination  of,  between  Olean,  N.  Y.,  and  Warren,  Pa i,  319;  iii,  2540 

Herr  Island  Dam,  Pa.,  construction  of i,  316;  iii,  2501 

Improvement  of,  Pa .* i,  315;  iii,  2498 

Alien,  k,  A»  (barge),  removal  of  wreck  of 1,69,854 

Allonez  Ba^,  Wis. : 

Establishment  of  harbor  lines  in i,  462 ;  iv,  2695 

Examination  of i,344;  jv,2e92 

AUoway  Creek,  N.  J.,  improvementof ► i,  12i ;  ii,  1176 

Alpepa  Harbor,  Mich.,  improvement  of i,  381 ;  iv,  2922 

Alsea  River,  Oregon,  examination  of  inner  navigation  of i,445;  iv,3440 

Altamaha  River,  Ga. : 

Construction  of  bridge  across i,468 

Improvement  of :  i,  193 ;  n,  1561 

J/va  (steam  yacht),  removal  of  wreck  of i,  70,  857 

Alviso  Slough,  Cal.,  examination  of i,  4& ;  iv,  3236 

Amite  River,  La.,  improvement  of i,  211;  tii,  1812 

Anacortes,  Wash.,  establishment  of  harbor  lines  at \\  463 ;  i v,  3472 

Anacostia  River,  D.  C,  improvement  of .*,.  i,  148 ;  ii,  1265 

Ann,  Cape,  Mass.,  improvement  of  harbor  of  refuge  at  Sandy  Bay i,  41,  748 

Apalachicola  Bay,  Fla.,  improvement  of i,  211 ;  ii,  1690 

Apalachicola  River,  Fla.,  improvementof i)212;  ii,  1692 

Appomattox  River,  Va. : 

Examination  of,  at  Petersburg i,  166;  ii,  1345 

Improvement  of i,  163;  ii,1333 

Apponaug  Harbor,  Cowesset  Bay,  R.  I.,  examination  of i,  71,  869 

Appoquinimink  River,  Del.,  improvementof 1^131;  h,  1197 

Aqnia  Creek,  Va.,  improvement  of i,  151;  ii,  1286 

Arkansas  River : 

Improvementof ' i,272;  iu,2103 

Removal  of  wreck  at  Van  Buren,  Ark i|279;  ui,2121 

Removing  obstructions  in i»272;  iii,21Q2 

Arthur  Kill,  N.  Y.  and  N.  J. : 

Examination  for  channel  to  connect  mouth  of,  witb  New  York 

Harbor 1,106,1063 

Improvementof i,  108, 1104 

Arthur,  Lake,  La.,  improvementof , i*246;  ui,  1828 
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Asbland  Harbor,  Wis.,  improvement  of 1,340;  iv,3674 

Ashley  River,  S.  C. : 

Improvemeut  of 1,188;  ii,  tM2 

Removal  of  wreck  in i»189;  n,  If^U 

Ashtabula  Harbor,  Ohio,  improvement  of i,402;  iv,3(K"> 

Atlantic  City,  N.  J.,  removal  of  wrecknear i,  12«;  ii,1182 

B. 

Back  Bay  (Biloxi  Bay),  Miss.,  examination  of 1, 238 ;  n,  17K4 

Back  CoVe,  Portland,  Me.,  improvement  of  channel  in , 1,31,  705 

Bagaduce  River,  Me. : 

Examination  of  south  fork  of 1,37,  724 

Improvement  of 1,24,  681 

Ballard,  Wash.,  establishment  of  harbor  lines  at i,  4(>3 ;  iv,  3472 

Baltimore  Harbor,  Md. : 

Defense  of U8 

Examination  of  South  and  Middle  Branches  of  Patapsoo  River.  ..i,  US;  ii,  1262 

Improvement  of i,  145;  n,  124^> 

Improvement  of  channel  to  Curtis  Bay 1.145;  ii,ll.'49 

Removal  of  wreck  in.. i|147;  u.  11*62 

Bar  Harbor,  Me.,  construction  of  breakwater  near i,  23, 6Tf> 

Bamegat  Inlet,  Entrance  and  Harbor,  N.  J.,  examination  of i,  129;  ii,  11>C> 

Bamegat  Inlet,  N.  J.,  removal  of  wrecks  at 1, 128;  ii.  11.S2 

Barren  River,  Ky.,  operating  and  Cjire  of  lock  and  dam  on i,  330 ;  lu.  2^^ 

Bartholomew,  Bayon,  La.  and  Ark.,  improvement  of 1, 262 ;  IIL.  2012 

Battalion  of  Engineers i,18,frl9 

Batteries -.* 1.4 

Bay  Ridge  Channel,  New  York  Harbor,  N.  Y.,  improvement  of i,  101, 1(X>3 

Beaufort,  N.  C. : 

Examination  for  breakwater  at 1,183;  u,  1457 

Improvement  of  harbor  at i,  174 ;  ii,  1;^*5 

Improvement  of  waterway  between  New  River  and i,  175 ;  ii,  1397 

Improvement  of  waterway  between  Newborn  and i,  174 ;  u,  13^6 

Beaufort  River,  S.  C: 

Improvement  of Ijl89;  11.1524 

W^reckin ii,  15:^> 

Beaver  River,  Pa.,  construction  of  dam  in  Ohio  River  below 1,313;  in.  24>4 

Belfast  Harbor,  Me.,  improvement  of i.  26,  fvs; 

Bellamy  River,  N.  H.,  improvement  of i,34,71G 

Belle  River,  Mich.,  at  Marine  City,  examination  of i,  388 ;  iv,  2i«."H> 

Belle vue,  Iowa,  examination  of  M ississippi  River  at i,  2^ ;  in,  2l'rv4 

Belliii^bam  Bay,  Wash.,  examination  for  preventing  shoaling  in i,  446;  iv,  34»iS 

Berrians  Creek,  Long  Inland,  N.  Y.,  examination  of i,92,in<^ 

Benvindy  Edith  (schooner),  removal  of  wreck  of l,  166 ;  il,  1IU4 

Big  Black  River,  Miss.,  improvement  of 1,264;  m,  2i>i2 

Big  Hatohoe  River,  Tenn.,  improvement  of 1, 269 ;  ill,  2iC»2 

Big  Sandy  River: 

Construction  of  bridge  at  Catlettsburg,  Ky.,  across 1,404 

Examination  of  bar  at  mouth  of,  Ky l,  33MB;  in,  2647 

Improvement  of  Levisa  Fork  of,  Ky i,333;  ili,2»vt^ 

Improvement  of  Tug  Fork  of,  W.  Va.  and  Ky l,  333 ;  ni,  2h:>7 

Improvement  of,  W.  Va.  and  Ky J 1,832;  ni,2tv%l 

Big  Sunflower  River,  Miss.,  improvement  of If  268;  U1,2(H7 

Bills  for  bridges,  examination  of i.  2<i 

Biloxi  Bay,  Miss., examination  of 1,238;  11,1784 

Biloxi  Harbor,  Miss.,  improvement  of Ir^^y  11,1772 

Black.  Bayou,  La.,  examination  for  connecting  Bayou  Terrebonue  with,  i,  251;  m,  1>^'> 

Black  Creek,  Fla.,  reconstruction  of  bridge  across ^ l,47«» 

Black  Lake  Harbor,  Mich.,  improvement  of 1,371;  iv,*>Tr 

Black  River  Harbor,  Ohio,  improvement  of : i,  400;  iv,  3<»72 

Black  River,  La.,  improvement  of i>261;  lii,2lX'2 

Black  River,  Mich. : 

Establishment  of  harbor  lines  on 1,462;  IV.21» 

Improvement  of,  at  Port  Huron , i,  385;  iv.  2;'> 

Improvemeut  of  mouth  of i,  386 ;  iv,  L1Mt» 

Black  River,  Mo.  and  Ark.,  improvement  of 1,277:  ill,  211*^ 

Black  River,  Mo.,  improvement  of 1,277;  iii,  JUT 

Black  River,  N.  C.,  im}>rovement  of 1,177;  il,  14»»T 

Black  Rock  Harbor,  Conn. ,  improvement  of l,  80,  W- 
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lUftck  Walnut  Harbor,  Md.,  examination  of lyH3;  U;1239 

Black  Warrior  River,  Ala,,  from  Tuscaloosa  to   Daniels  Crock, 

improvement  of i,  229 ;  ii,  1751 

lilaine,  Wash.,  establishment  of  Larbor  lines  at i,  463 ;  i\%  3472, 3479 

Block  Island,  R.  I. : 

Examination  of  breachway  into  Salt  Pond i,  71, 880 

Harbor  of  refuge  at i,  66, 842 

Blood  River,  La.,  improvement  of i,  240;  iii,  1810 

Bluff  Creek,  Miss.,  improvement  of h*'^^i  u>1770 

Board  of  Engineers,  The : 

Members ! i,  15 

Members,  additional  duties  of i,  16 

Personal  examinations i,  16 

Bcsof  River,  La.,  improvement  of ; 1.263;  in,  2015 

Bogue  Chitto,  La.,  improvement  of i,  237 ;  ii,  1781 

Bogae  Falia,  La.,  improvement  of i.  239;  iii,  1808 

Bogue  Sound,  N.  C,  improvement  of i,  175 ;  ii,  1397 

Booth  Brothers  (sohoonor ),  removal  of  wreck  of .- ii,  1 183 

Boston  and  Maine  Railroad  Company,  bridges  of i,  467 

Boston  (East)  Channel,  Mass.,  examination  of i,  53, 793 

Boston,  Mass. : 

Alteration  of  bridges  across  Charles  River i,  467 

Construction  of  bridge  across  Fort  Point  Cliannel  by  city  of 1, 470 

Construction  of  bridge  across  Mystic  River  at i,  469 

Defense  of i,  5 

Improvement  of  harbor  of i,  46, 763 

Boyds  Ferry,  Tenn.,  constrnction  of  bridge  across  Holston  River  nonr i.  470 

BrasoB  River,  Tex.,  examination  of i,  257 ;  in,  1893 

Bracos  Santiago  Harbor,  Tex.,  improvement  of i,  257 ;  iii,  1890 

Breakwater  construction  in  Laico  Champlaiu,  etc 1*419;  iv,  3202 

Breakwaters  built  by  the  United  States,  occnpamy  or  injury  of i,  20, 475 ;  vi,  4267 

Bridgeport  Harbor,  Conn. : 

Lstablishmont  of  harbor  lines  in i,  461, 998 

Improvement  of i,  80, 937 

Bridges : 

Construction  of,  across  navigable  waters i,  20, 463 

Examination  of  bills  of  Congress  for i,  20 

Examination  of  plans  and  locations  of  proposed i,  20, 463 

Obstmoting  navigation,  action  upon i,  20, 473 

Brigantine  Shoal,  N.  J.,  removal  of  wreck  on ri,  1183 

BrcMd  Creek  River,  Del.,  improvement  of i,  140;  ii,  1220 

Broailkiln  River,  Del. : 

Examination  for  waterway  to  connect  Mispillion  River  with t,  143;  ii,  1231 

Improvement  of i,  133;  ii,  1203 

Bronx  Kiver,  N.  Y. : 

Reconstruction  of  bridge  across,  below  West  Farms i,  469 

Removal  of  wreck  in i,  105,1076 

Brooklyn,  N.  Y.,  construction  of  bridges  across  Kast  K  i  ver i,  467 

Browneya  Island,  Me.,  removal  of  wreck  ofl* i,  37, 722 

Browns  Creek,  Sayville,  N.  Y.,  improvement  of i,  91, 986 

Brunswick  Harbor,  Ga.,  improvement  of 1,196;  ii,  1578 

Brunswick  Outer  Bar,  Ga.,  improvement  of i,  IJKJ ;  ii,  15H4 

Buckhannon  River,  W.  Ya.,  improvement  of i,  335 ;  iii,  2644 

Buffalo  Bayou,  Tex. : 

Bridge  obstructing  navigation  near  Houston,  altenttion  of i,  473 

Improvement  of i,  256;  iil,  1886 

Bnft'alo,  N.  Y.: 

Improvement  of  channels  connecting  Great  Lakes  between  Chi- 
cago, Duluth,  and f,389;  iv,2962 

Improvement  of  harbor  of i,406;  iv,3107 

Occupancy  of  north  pier vi,  4272 

Burlington  Harbor,  Vt.,  improvement  of i,  4 17 ;  iv,  3196 

Butte  Cit3',  Cal.,  constrnction  of  bridge  across  Sacr.imcnto  River  fit 1,467 

Buttermilk  Channel,  New  York  Harbor,  N.  Y.,  imx>rovemcnt  of i,  100,   1050 

C. 

Cache  River,  Ark.,  improvement  of. i,  276;  iii,2114 

Cahaba  River,  Ala.,  improvement  of i,  226;  ii,  17^ 

Calcasieu  River,  La.,  improvement  of  mouth  and  passes  of i,  247 ;  ui,  18S0 
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California: 

Department  of,  rei>ert  of  engineer  officer l,  488 ;  vi,  4403 

Hydraulic  mining  and  mining  ddbris  iu i,48i) 

California  Dt^bris  Commission 1,46'^ 

Caloosahatchee  River,  Fla.,  improvement  of i,  206;  ii,  lt^> 

Calumet  Harbor,  111.,  improvement  of I,  361;  iv,  2S10 

Calnmet  Hai'bor,  Wis.,  examination  of '.i,  359;  I v,  27S3 

Calumet  River,  III.  and  Ind. : 

Examination  for  outer  harbor  at  mouth  of i,  366;  iv,  2846 

Improvement  of i,  361;  iv,  2><15 

Cambridge  Harbor,  Md.,  imp'rovement  of i,  139;  u,  1218 

Cambridge,  Mass.,  alteration  of  bridges  across  Charles  River i,  4^7 

Camden  Harbor,  Me.,  improvement  of I,  27,689 

Camden  Harbor,  N.  J.,  improvemenfof 1, 121 ;   u,  1152 

Canals,  etc. : 

Allegheny  River,  construction  of  Herr  Island  Dam,  Pa i,  316;  in,  25<U 

Allegheny  River,  examination  for  lock  and  damatTarentam,  Pa.  .i,  319;  m,  2a38 
Allegheny  River,  examination  for  lock  and  dam  between  Herr 

Island  Dam  andTarentum,  Pa i,  319;  m,  "2SX^ 

Cascades  Canal,  Columbia  River,  Oregon,  constrnction  of i,  450;  iv,  3506 

Columbia  River,  between  Three  Mile  Rapids  and  Celilo  Falls, 

examination  for  canal i,  458 

Coosa  River,  6a.  and  Ala.,  operating  and  care  of  locks  and  damv  on.  .i,  226;  n,  17:U 

Davis  Island  Dam,  Ohio  River,  Pa.,  operating  and  care  of i,  312;  ni,  2481 

Des  Moines  Rapids  Canal  and  Dry  Dock,  operating  and  care  of..i,  287;  m,  2241 

Fox  Riverf  Wis.,  operating  and  care  of  locks  and  dams  on i,  358;  iv,2766 

Great  Kanawha  River,  W.  Va.,  operating  and  care  of  locks  and 

damson i,326;  in,2594 

Green  and  Barren  rivers,  Ky.,  operating  and  care  of  locks  and  ^ 

damson 1,330;  ni,2^^ 

Green  River,  Ky.,  reconstruction  of  Lock  No.  2 1,329;  in,26«>> 

Illinois  and  Mississippi  Canal,  111.,  construction  of 1,364;  iv,2Ni2 

Dlinois  River,  111.,  operating  and  care  of  La  Grange  Lock  end 

Dam 1,364;  iv,2s;>f« 

Kentucky  River,  Ky.,  operating  and  care  of  locks  and  dams  on.,  i,  332;  m,2ti2i 
Keweenaw  Bay  to  LaKe  Superior,  via  Portage  Lake  and  River, 
Mich.,   improvement  and  operating  and  care  of  waterway 

from 1,341,342;  iv,2»^> 

Licking  River,  Ky., -examination  for  slackwater  navigation  on.. i, 335;  in, 2644 
Little  Kanawha  River,  W.  Va.,  operating  and  care  of  lock  and 

dam  on i,3^;  ni,2W3 

Louisville  and  Portland  Canal,  Ky.,  Ohio  River,  operating  and 

care  of i»S22;  111,2554 

Monongahela  River,  operating  and  care  of  locks  and  dams  Kos.  8 

and  9 i,314;  in. 2492 

Monongahela  River,  purchase  of  Lock  and  Dam  No.  6 i,  314 :  ni,  24^^ 

Monongahela  River,  purchase  of  Look  and  Dam  No.  7 1, 314 ;  in,-4iO 

Muscle  Shoals  Canal,  operating  and  care  of i,S10;  ui.  2431 

Muskingum  River,  Ohio,  operating  and  care  of  locks  and  dams  on.i,  317:  ui.  2r<'^ 

Ohio  River,  construction  of  Beaver  River  dam  in i,  313;  in,  24M 

Ohio  River,  examination  for  location  of  locks  and  dams  between 

Davis  Island  and  Beaver  River  dams 1,319;  ni.2r»:>3 

Ohio  River,  survey  for  location  of  Dam  No.  2 1,313;  ni,24*^ 

Rules  and  regulations  and  proposed  legislation  for  use  of i.  2<' 

Saiut  Clair  Flats  Canal,  Mich.,  improvement  of ..1,392;  iv.  S'L'V 

Saint  Clair  Flats  Canal,  Mich.,  operating  and  careof 1.393;  iv.^Vtl 

Saint  Marys  Falls  Canal,  Mich. ,  operating  and  care  of i,  390 ;  iv,  iii»70 

Sturgeon  Bay  and  Lake  Michigan  Canal,  Wis.,  constrnction  of 

harbor  of  refuge  at  eastern  entrance i,  349 ;  *v,  2711* 

Sturgeon  Bay  and  Lake  Michigan  Canal,  Wis.,  improvement  of.. i,  348;  iv,2714 
Sturgeon  Bay  and  Lake  Michigan  Canal,  Wis.,  operating  and  care  of.i,  ^9;  iv.  271> 
Teclic  Bayou,  and  Grand  Lake  at  Charentou,  La.,  construction 

of  canal  between 1.24'^ 

Yamhill  River,  Oregon,  examination  for  lock  and  clam  at  Lafayette. i,  457;  iv,  oT.U 

Canapitsit  Channel,  Mass.,  improvement  of •.-..-. i>59,  M>' 

Canarsie  Bay,  N.  Y. : 

Improvement  of - -- 1, 106,  11^1 

Occupancy  of  dike ...... vi,  42'*'* 

Canaveral,  Cape,  Fla,,  examination  for  harbor  at ^^^^y  W,  1^1 

C;«io  River  at  Natchitoches,  La.,  constrnction  of  bridge  across 1. 1**"' 

Ciiuey  Fork  River,  Tenu.,  improvement  of , ••••.1,306;  IU,  24«C 
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Cape  Aiui^  Mass.,  impToyeinent  of  harbor  of  refuge  at  Sandy  Bay i,41,  748 

Cape  Canaveral,  Fla. ,  examination  for  harbor  at • . . i,  21 1 ;  ii,  168 1 

Cape  Charles  City  Harbor,  Va.,  and  approaches,  improvement  of. i,  142;  ii,  1227 

Cape  Charles^  Va.,  removal  of  wreoks  near i,  166;  u,  13-14 

Cape  Fear  (North  Kast)  River,  N.  C,  improvement  of i>  177;  ii,  1403 

Cape  Fear  River,  N.  C. : 

Above  Wilmington,  improvement  of i,  178;  ii,  1411 

At  and  below  Wilmington,  improvement  of *,  179;  ii,  1419 

Removal  of  wreck  at  month  of i,  183;  ii,  1450 

Carver  Harbor,  Me.,  examination  of i,  37,  725 

Casoades  Canal,  Colnmbia  River,  Oregon : 

Conatraction  of i,450;  iv,3506 

Portage  Railroad  on  public  land vf,  4273 

Caaeniates,  mining i,  10 

Caasity  Bayou,  Miss.,  examination  of ^^272;  in, 2095 

Catlettebarg,  Ky.,  conAtrnction  of  bridge  across  Big  Sandy  Rivor  at i,  4G4 

Cedar  Bayon,  Tex.,  improvement  of i,  256 ;  iif,  1883 

Cedar  Creek,  Del.,  examination  of i,  143;  u,  1231 

Cedar  Keys  Harbor,  Fla.,  improvement  of i,  209;  n,  1676 

Cedar  Point,  Ala.,  oonstrnction  of  trestle  and  bridges  across  shoal 

water  between  Dauphin  Island  and 1,465 

Cedar  River  Harbor,  Mich.,  improvement  of i,  345 ;  i v,  2701 

Celilo  Falls,  Colnnfbia  River,  examination  for  overcoming  obstruc- 
tions at 1,468 

Champlain,  Lake: 

Breakwater  construction  in 1^419;  iv,3203 

Construction  of  breakwater  at  Rouse  Point,  N.  Y i,  416 ;  iv,  31!^ 

Examination  of  North  Hero  Harbor,  Vt i,  419 ;  iv,  3213 

Improvement  of  Narrows  of,  N.  Y.  and  Vt i,418;  iv,  3201 

Charenton,  La.,  construction  of  canal  between  Bayou  Teche  and 

Grand  Lake  at i,  245 

Charles  River,  Mass. : 

Alteration  of  bridges  across i,  467 

Improvement  of i,46,  767 

Charleston  Harbor,  S.  C. : 

Construction  of  bridge  across  cove  at  SulUvans  Island i,  469 

Defense  of i,4,9 

Improvement  of i,  187;  ii,  1495 

Removal  of  wreck  in i,  189;  ii,  1531 

Charlevoix  Harbor,  Mich.,  improvement  of i,  378 ;  iv,  2908 

Charlotte  Harbor,  Fla.,  improvement  of :. .1,206;  n,  1663 

Charlotte  Horbor,  N.  Y.,  improvement  of i,  409;  iv,3132 

Chatham  Bay,  Mass,  removal  of  wrecks  in i,^,  849,850 

Chatham  Harbor^  Mass.,  improvement  of i,  52, 786 

Chattahoochee  River,  Ga.  and  Ala. ,  improvcnion t  of i,  215 ;  ii,  1698 

Cheat  River,  Pa.,  construction  of  bridge  at  l*olut  Murion  across i,  466 

Cheat  River,  W.  Va.,  improvement  of i,  315;  ui,2496 

Cheboygan  Harbor,  Mich.,  improvement  of i,  380;  iv,  2917 

Chefnncte  River,  La.,  improvement  of i,  239;  in,  1808 

Cbehalis  River,  Wash. : 

Improvement  of  from  Claqnato  to  the  month h^^f  iv,  3414 

Improvement  or  Grays  Harbor  and i,  442 ;  iv,  3408 

Chelsea  River,  Mass.,  examination  of i,  52, 790 

Chenton  Inlet,  Va.    See  Cherrystone  Inlet. 

Cherrystone  (Chen ton)  Inlet,  Va.,  improvement  oi  approaches  to  Cape 

Charles  City  Harbor  by i,  142;  ii.  1227 

Chesapeake  and  Ohio  Railway  Company,  bridges  of i,  401, 467 

Chesapeake  Bay,  removal  of  wrecks  on  the  Horseshoe  and  near  Cape 

Charles i,  166;  ii,1344 

Cheater  River,  Md.,  between  Crumpton  and  Jones  Landing,  improve- 
ment of 1, 136;  11, 1211 

Chetco  River,  Oregon,  examination  of i,  444 ;  iv,  3429 

Chicago  and  Northern  Pacific  Railroad  Company,  bridj^e  of i,  487 

Chicago  and  West  Michigan  Railway  Company,  bridge  of i,  471 

Chicago,  111.:. 

Alteration  of  bridge  across  Sonth  Branch  of  Chicago  Rivor i,  472 

Constmction  of  bridge  across  South  Branch  of  Chicago  River  liy 

city  of. 1,467 

Construction  of  bridge  across  west  fork  of  South  Branch  of  Chi- 
cago River 1,467 
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Chicago,  m. — Continned. 

ImproToment  of  clianneU  connecting  Oreat  Lakes  between  Dn- 

luth,  Buffalo,  and I,  389;  ly,2i^>^'2 

Improvement  of  harbor  of I,  359;  iv,  1:T!M 

Resnrvey  of  lake  front  at I,  484;  vl,  4372 

Chicao^  River^  111. : 

Alteration  of  bridge  across  South  Branch  of - i,  472 

Construction  of  bridge  across  Sonth  Branch  of i,  4»>7 

Construction  of  bridge  across  west  fork  of  South  Branch  of i.  4h7 

Improvement  of i,  359;  iv,  !?7H4 

Chickahominy  Kiver,  Va.,  improvement  of i,  162;  ii,  IaU 

Cbickasahay  River,  Miss. ,  improvement  of i,  233 ;  u,  17»?.> 

Chief  of  Engineers,  office  of  the 1,4^11 

Chiucoteague  Bay,   Va.,  improvement  of  waterway  between  Dela- 
ware Bay  near  Lewes  and i,  133;  ii,  12i^ 

Chipola  River,  Fla.,  improvement  of  lower I,  212;  ii,  l^'i 

Chippewa  River,  Wis. : 

improvement  of I,  290;  in,  2273 

Reservoirs  at  sources  of,  surveys  for in,  2i>^ 

Chitto,  Bogue,  La.,  improvement  of i»237;  li,17>l 

Choctawhatchee  Bay,  Fla. : 

Examination  of  bar  at  junction  of  Santa  Rosa  Sound  and ...i,228;  II.1742 

Examination  of  bar  at  month  of  Alaqua  Bayon i,  228 ;  ii,  17^^ 

Choctawhatchee  River^  Fla.  and  Ala.,  improvement  of 1,218;  ii,  17iti 

Cboptank  River,  Md.,  improvement  of i,  137;  ii,  1213 

Cincinnati,  Ohio: 

Alteration  of  bridge  across  Ohio  River  at : i.4»U 

Examination  for  ice  harbors  at  months  of  Crawfish  and  Mill  creeks i.  ^''^ 

Examination  of  Ohio  River  near 1,318;  iii,l.''»-3 

Cincinnati,  Wabash  and  Micbigan  Railroad  Company,  nse  of  wing 

dam  at  St.  Joseph  Harbor,  Mich.,  by vi,4270 

City  of  Long  Branch  (steamer),  removal  of  wreck  of '>1^J  ii,  U-"'» 

Clark  River,  S.  C,  improvement  of I,185;  ii,  14*. 

Cleveland  Harbor,  Ohio,  improvement  of 1,400;  iv.:^c:> 

Clinch  River,  Tenn.,  improvement  of i,303;  iii,2:».'*7 

Clinton  Harbor,  Conn.,  improvement  of i, 78.^17 

Clinton  River,  Mich.,  improvement  of l,^;  iv,2^*i2 

Clubfoot  River,  N.  C,  improvement  of 1, 174;  n.  K':<> 

Coaster  Harbor  Island,  R.  1.,  improvement  of  cove  and  waterwaynear ijeS-Nv'^ 

Cocheco  River,  N.  H.,  improvement  of 1.35.717 

Coldwater  River,    Miss.,    examination  of 1,272;  iii.i'i^ 

Coleman^  I,  D.  (steamer),    removal  of  wreck  of 1,18:^;  ii,  IH^ 

Colorado  River,  at  Yuma,  Ariz.,   improvement  of i,  424;  iv.  3-U 

Columbia,  Department  of  the,  reportof  engineer  officer I«488;  vi,44t'2 

Columbia  River,  Oregon  and  Wash. : 

Bridge  across,  between  Douglas  and  Kittitas  counties.  Wash., 

construction  of i,4»*4 

Cascades  Canal,  construction  of l,4f>0;  iv.:i.'''t) 

Establishment  of  harbor  linos  at  Flavel,  Oregon 1,463;  iv,X\)7 

Examination  for  overcoming  obstructions  between  Three  Mile 

Rapids  and  Celilo  Falls i,45S 

Examination  of,  from  iutcruatioual    boundary  to  Rock  Island 

Rapids I,445;iv,.'iri2 

Ganging 1,457;  rv,:v»:ii< 

Im])rovement  of,  between  head  of  Rook  Island  Rapids  and  foot  of 

Priest  Rapids 1,439;  IT.3;57S 

Improvement  of,  between  Vancouver,  Wash,,  and  mouth  of  Willa- 
mette Hiver 1,449;  rv.  3'-^ 

Improvement  of   mouth    of 1,447;  iv."l^'^ 

Improvement   of   upper  river i,4.*>8;  IV.^•^^' 

Improvement  of  Willamette  and,  below   Portland,  Ore jron I»4r»2;  iv.;!.'!'! 

Survey  of,  from  international  boundary  to  Rock  Island  Rapiils  ...1,440;  iv.iv.^l 

Columbiana,  ill.,  constrnction  of  bridge  across  Illinois  River  at \.  *•'' 

Compton  Creek,  N.  J.,  improvement  of i,  IKVH-^ 

Cowoorrf  (steamer),  removal  of  wreck   of 1,183;  ii,  H''" 

Conecuh  Kiver,  Ala.,   improvement  of 1,221;  li.  17'.'» 

Conc^aree  River,  S.  C,  improvement  of I,  187  ;  n.  I'-'- 

Conneaut  Harbor,  Ohio,  improvement  of    1,4(13;  iv,l><^*<.* 

Connecticut  l^iver: 

Improvement  of 1,73.''"* 

Imi)roveuient  of,  above  Hartford,  Conn I,71>/' • 

Improvement  of,  below  Hartford,  Conn l,7i,5AO 
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CoBtentnia  Creek,  N.  C,  improvoment  of ^,172;  ii,  1385 

Coniingenctee,  examiuations,  au<l  aurveys  of  rivers  and  harbors i,  459 

Cooper  Creek,  N.  J. : 

£xaininatiou  of 1,129;  ii,  11^9 

Removal  of  wreck  in ii,  1183 

Cooper  River,  S.  C.^  removal  of  wrecks  in i,  189;  ii,  1530 

Coos  Bay,  Oregon,  improvement  of  entrance  and  harlior  at i,  434 ;  iv,  3332 

Coos  River,  Oregon,  examination  of  navigable  tide  water  channels  in ...  i,  445 ;  iv,  3437 
Coosa  River,  Ga.  and  Ala. : 

Improvement  of i,  224 ;  ii,  1724 

Improvement  of,  between  Rome,  Ga.,  and  East  Tennessee,  Vir* 

giniaand  Georgia  Railroad  Bridge 1,224;  ii,  1725^ 

Improvement  of,  between  Wetnmpka,  Ala.,  and  East  Tennessee, 

Virginia  and  Georgia  Railroad  Bridge i,  225;  il,  1730 

Operating  and  care  of  locks  and  dams  on i,  226;  ii,  1734 

Coquiile  River,  Oregon: 

Improvement  of. i,  432;  iv, 3324 

Improvement  of,  between  Coquiile  City  and  Myrtle  Point i,433;  iv,  3329 

Comey,  Bayou,  La.,  improvemetat  of V261;  in,  2009 

Corporations,  occupancy  or  injury  of  public  structures  by 1,20,475;  vi,4267 

Corps  of  Engineers : 

Changes  during  the  year i,  3 

Distribn tion  of  offi cers ....1,3 

Laws  of  Fifty-second  Congress,  second  session,  affecting  the l.l,  519 

Number  of  officers i,  3 

Officers  detached i,  4 

Statement  of  rank  and  duties  of  officers 1,491 

Cos  Cob  Harbor,  Conn.,  improvement  of i,  84, 958 

Cosmopolis,  Wash.,  establisbnieut  of  harbor  lines  at I,  463;  iv,3472,3480 

Council  Bluffs,  Iowa,  construction  of  bridge  between  East  Omaha, 

Nebr. ,  and i,  465 

Courtablean,  Bayou,  La.,  improvement  of 1^244;  in,  1821 

Covington,  Ky.,  examination  of  Ohio  River  near 1,3.8;  iii,  2523 

Cow  Bayou,  Tex.,  about  6  miles  above  confluence  with  Sabine  River, 

construction  of  bridge  across i,470 

CowessetBay,  R.  I.,  examination  of  Apponaug  Harbor i,  71, 869 

Cowlitz  River,  Wash.,  improvement  of i,  456;  rv,  3526 

Crawfish  Creek,  Cincinnati,  Ohio,  examination  for  ice  harbor  at 

mouth  of 1,320 

Crescent  City  Harbor,  Cal.,  examination  of i»^2;  iv,  3308 

Cross-over  Light,  8t.  Lawrence  River,  N.  Y.,  improvement  of  shoals 

near i,^16i  iv,3188 

Cumberland  County,  Me.,  alteration  of  bridge  of,  obstructing  mouth 

of  Fore  River 1,472,474 

Cumberland  River : 

Improvement  of. i,304;  in, 2389 

Improvement  of,  above  mouth  of  the  Jellioo,  Ky i,  306 ;  iir,  2400 

Improvement  of,  above  Nashville,  Tenn i,  305 ;  in,  2393 

Improvement  of,  below  Nashville,  Tenn ^^%  m,  2390 

Cumberland  Sound,  Ga.,  improvement  of i,  197;  ii,  1593 

Current  River,  Ark.,  examination  of i»279;  in,  2128 

Currituck  Sound,  N.  C,  improvement  of  waterway  through i,  164;  n,  1341 

Curtis  Bay,  Md.^  improvement  of  channel  to i,  145 ;  ii,  1249 

Cut-off,  Apalaohicola  River,  Fla.,  improvement  of  the i,  212;  n,  1692 

Cnttyhunk  Isliyid,  Mass.,  improvement  of  Canapitsit  Chnnnel i,  59, 820 

Cypress  Bayou  ana  lakes  between  Jefferson,  Tex.,  and  Shreveport, 

La.,  survey  of i,  271;  m,  2065 

D. 

Dalles  of  Columbia  River,  examination  for  overcoming  obstructions  at i,  458 

Dams  and  looks.    See  Canals. 

IVArbonne,  Bayou,  La.,  improvement  of 1,261;  in,  2009 

Dnrien  Harbor,  Ga.,  improvement  of i,  193;  ii,  ir>56 

Dauphin  Island,  Ala.,  construction  of  trestle  and  bridges  across  shoal 

water  between  Cedar  Point  and , i,  465 

Davids  Island,  N.  Y,,  sea  wall  and  embanl^nient  at i,  12,  <i'J<> 

Davie  Brothere  (schooner),  removal  of  wreck  of i,  69,  ^.'»l 

Davis  Island  Dam,  Ohio  River,  Pa.,  operating  and  care  of '..i,  312;  in,  2481 

Delaware  Bay : 

Constmetion  of  pier  near  Lewes,  Del I9I24;  n,1170 
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Delaware  Bay— Continued. 

Improvement  of  ice  harbor  at  head  of,  Del h^^i  n.lir)^ 

Improvement  of  waterway  between  Chincoteaguo  Bay,  Va.,  and, 

at  or  near  Lewes,  Del 1,138;  ii,rj<t^ 

Removal  of  wrecka  off  entrance  of, i,  128;  ii,  11^3 

Delaware  Breakwater,  Del.,  improvement  of i,  125 ;  n,  1171' 

Delaware  Eiver,  Pa.  and  N.  J. : 

At  Camden,  N.  J.,  improvement  of. i,  121;  u,lir»2 

At  Philadelphia,  Pa.,  improvement  of 1.121;  ii,lir)2 

Improvement  of i>119;  ii,  IIU 

Removal  of  wreck  at  Bridesburg ii,  11^*5 

Dennis  Creek,  N.  J.,  examination  of i,  129;  ii,  ll'<7 

Departiiieu  ts,  military,  explorations  and  surveys  in l,  iifS ;  vi,  4  \0\ 

Depot,  Engineer i,  18j».'^ 

Des  Moines  Kapids  Canal  and  Dry  Dock,  operating  and  care  of i,  287;  in, 21*41 

Des  Moines  Rapids,  Mississippi  River,  improvement  of 1,2^;  m,2l'4U 

Detroit,  Mich.: 

Construction  of  bridge  across  Roug^  River  near...^ i,4flS 

Establishment  of  harbor  lines  at h^^?  i^^'^'-"^ 

Detroit  River,  Mich.,  improvement  of 1,393;  iv,3u;>4 

Dickinson  Bayou,  Tex. : 

Alteration  of  bridge  obstructing ...........1,473 

Construction  of  bridge  across i,466 

Difltrict  of  Columbia : 

Increasing  water  supply  of  Washington,  D.  C I,  478 ;  A%  i^^ 

Public  buildings  and  grounds,  and  Washington  Monument 1, 480;  vi,43l3 

Washington  aqueduct i>4^5;  vi,4l'75 

Division  engineers i,iV 

Divisions,  engineer i.lH) 

DoWf  Mai'y  E,  H,  G.  (schooner),  removal  of  wreck  of 1,166;  ihVMi 

Dry  dock,  operating  and  care  of,  Des  Moines  Rapids i,  2«7 ;  in,  JlM  I 

Duck  Island  Harbor,  Conn.,  improvement  of I,76,J^14 

Duck  River,  Tenn.,  examination  of 1,307;  ni.24C»i 

Duck  Trap  Harbor,  Me.,  examination  of 1,37,727 

Duluth  Harbor,  Minn.,  improvement  of i>^;  rV|2t)57 

Duluth,  Minn.,  improvement  of  channels  connecting  Great  Lakes 

between  Chicago,  Buffalo,  and i|389;  IT,2963 

Dunkirk  Harbor,  N.  Y. : 

Examination  for  securing  16  feet  depth  at i,409;  iv,3119 

Improvement  of 1,405;  iv,3l(rt 

Durhams  Estuary,  N.  C,  up  to  Edwards  Mill,  examination  of i,  183;  ii,  14M 

Dutch  Island  Harbor,  R.  I.,  removal  of  wreck  in i,69,»*vl 

Dutch  Kills  Creek,  N.  Y.,  reconstruction  of  bridge  across i,46y 


Eagle  Harbor,  Mich.,  improvement  of i,341;  iv,2tT:^i 

East  Boston  Channel,  Mass.,  examination  of 1.5S,  7i>3 
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East  Chester  Creek,  N.  Y.,  improvement  of i,li*i^ytw 

East  Omaha,  Nebr.,  construction  of  bridge  between  Council  Bluffs, 

Iowa,  and l,4<r> 

East  River  Bridge  Company,  bridges  of ,...i,4t»7 

East  River,  N.  Y. : 

Constrnction  of  bridges  across i.4>>7 

Improvement  of * 1^97,  itlU 

Modification  of  harbor  linos  around  Rikers  Inland ...i,  461,  l*"^** 

Modification  of  harbor  lines  at  Ravenswood,  Long  Island 1,461, 1'-^ 

Eastern  Branch  of  the  Potomac.     See  Anaeostia  River. 

Edi^artown  Harbor,  Mass.,  removal  of  wreck  in • 1...1, 70.>''7 


Mouongahela 

Elizabeth  River,  N.  J.,  improvement  of I,  111,  1113 

Elizabethtown,  111.,  examination  of  Ohio  River  at  ...^ I,318;  ni,2r>li^ 

Elk  River,  Md.,  improvement  of 1, 135;  li,  li'>'7 

Elk  River.  W.  Va.,  improvement  of 1,326;  ni.lV'*' 

Embarras  River,  111.,  examination  of 1, 324 ;  in,  2'»"-> 

Emory  River,  Teiin.,  examination  of 1,308;  in,2413 

Emplacements  for  guns  and  mortars 1.4 

Engineer  depot .* !--!.l.iri,r.........tl4®* 


INDEX.  9 

Engineer  diyisions 1,20 

Eni^ineer  School,  United  States i,  18,(U9 

Engineers,  battalion  of i,  1«,  649 

Engineers,  Chief  of^  otlioe  of  the i,  490 

Engineers,  Corps  of.    See  Corps  of  Engineers. 

Engineers,  division i,  20 

Engineers,  The  Board  of i,  15 

Erie  Harbor,  Pa. : 

Improvement  of '. i,  404 ;  iv,  3096 

Improvement  of  Presqtie  Isle  Peninsula i,  405;  iv,  3101 

Erie,  Lake: 

^0f  al$o  Northern  and  Northwestern  lakes. 

Seneca  Shoal,  survey  of 1,484 

Water  levels i,  486;  vi, 4381 

Eaoambia  River,  Fla.,  improvement  of i,  221;  u,  1716 

Essex  River,  Ma«s.,  improvement  of 1,41,747 

Estimates : 

Engineer  depot i,  19 

Examinations,  surveys,  and  contingencies  of  rivers  and  harbors i,  459 

Fortifications i,4, 14 

Mississippi  River  Commission i,  460 

MiMoun  River  Commission i,  4G0 

New  York  Harbor,  supervision  of i,  459 

Northern  and  northwestern  lakes,  charts  and  surveys  of i,  486 

Public  buildings  and  grounds  and  Washington  Monument,  Wash- 
ington, D.  C ., ..1,481 

Rivers  and  harbors .'..i,  19 

Surveys  and  reconnaissances  and  publication  of  maps i,  489 

Washington  aqueduct 1,477 

Yellowstone  National  Park,  roads  and  bridges  in i,  488 

Eyansville,  Ind.,  examination  of  harbor  at i,  318 ;  iii,  2520 

Everett  Harbor,  Wash.,  examination  of i,  446;  iv,  3464 

Examinations,  surveys,  and  contingencies  of  river  and  harbors i,  459 

Explorations  and  reconnaissances ^488;  yi,4401 

Cairfield  County,  Conn.,  alteration  of  bridge  of,  across  Housatonio 

River 1,474 

Fairhaven  Harbor,  Mass.,  removal  of  wreck  in  1,69,851 

Fairlee  Creek,  Md.,  improvement  of i,  136;  ii,  1210 

Fairport  Harbor,  Ohio,  improvement  of '>*^1>  iv,  3081 

Fallia,  Bo^e,  La.,  improvement  of h^^t  ^h  I^^ 

Falls  of  Ohio  River: 

Improvement  of i,  320;  in,  2543 

Improvement  of  Indiana  Chnte i,  321 ;  ui,  2549 

Fayette  County,  Pa.,  construction  of  bridge  across  Youghiogheny 

River  in i,466 

Feather  River,  Cal.,  improvement  of i,  *28:  iv,  3271 

Felix  (bark),  removal  of  wreck  of ..ii,  1183 

Fellow*,  BerikaJ.  (schooner),  removal  of  wreck  of 1,69,850 

Femandina,  Fla.,  improvement  of  inside  waterway  between  Savan- 
nah, Ga..  and i,198;  ii,1604 

Femdale,  Wasn.,  construction  of  bridge  across  Nooksack  River  at i,  468 

Fishf  Charlotte  (schooner),  removal  of  wreck  of.  ..* 1,69, 855 

Fishing  Creek,  N.  C,  improvement  of 1.170;  ii,  1377 

Fishwa^s  at  Gfreat  Falls,  Potomac  River,  erection  of i>479,  ;  vi,  4310 

Five  Mile  River  Harbor,  Conn.,  improvement  of 1,^,952 

Flavel,  Oregon,  establishment  of  harbor  lines  in  Columbia  River  at  . .1,463;  iv,  3537 

Flint  River,  Ga.,  improvement  of i,213,  ii,  1695 

Florida  Central  and  Peninsular  Railroad  Company,  bridges  of 1,464,468 

Florida  (steamer),  removal  of  wreck  of i,  128;  ii,  1182 

Flnshing  Bav,  N.  Y..  improvement  of 1,89,980 

Fore  River,  Portland.  Me.,  alteration  of  bridge  obstructing  mouth  of. 1, 472, 474 

Forke<l  Deer  River,  Tenn.,  improvement  of 1, 269 ;  ill,  2054 

Fort  Norfolk,  Va.,  improvement  of  approach  to  Norfolk  Harbor  be- 
tween I^mbcrt  Point  and 1, 160;  ii,  1328 

Fort  (old)  Bayou,  Miss.,  examination  of  channel  at  mouth  of ..i,  238;  ii,  1787 

Fort  Point  Channel,  Boston,  Mass.,  construction  of  bridge  across i,  470 

Fort  Pond  Bay,  N.Y.,  examination  of 1,105,1077 
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Fortifications; 

Allotments i.  5 

Estlmales , l|4, 14 

Projects 1.  4 

Sites  for,  acquisition  of i,  10 

Fourche  Le  Fevre  River,  Ark. : 

Examination  of i,279;  lU,  2rJ5 

Improvement  of 1;274;  m,2l0?f 

Fox  River^  Wis. : 

Examination  for  construction  of  protection  wall  on  canal  at 

Kankauna i,359;  iv,27T9 

Examination  of  mouth  of u'.W;  iv,277'< 

Improvement  of i,  :i^7;  iv.27rK's 

Operating  and  care  of  locks  and  dams  on 1,358;  iv,27'-» 

Francis  Edwards  (schooner),  removal  of  wreck  of i,  69,  N")l 

Fraukford  Creek,  Philadelphia,  construction  of  bridge  across i.  Ui() 

Frankfort  Harbor,  Mich.,  improvement  of i,  378 ;  n\  i*^";'* 

Frankfort,  Ky. : 

Alteration  of  city  bridge  across  Kentucky  River  at 1, 473 

Reconstruction  of  bridge  across  Kentucky  River  at * 1,471 

Franklin  County,  Ky.,  alteration  of  bridge  of,  across  Kentucky 

River  at  Frankfort * 1,473 

Franklin,  La.,  removal  of  wreck  near 1,250;  ni,  1^3l^ 

Freeport,  N.  Y.,  examination  for  channel  connecting  Great  South  Bay 

with •..i,118,li:>3 

French  Broad  River,  Tenn.,  improvement  of i,  301 ;  ill,  2:n> 

Frenchs  Beach  Harbor,  Me.,  examination  of 1,37,  728 

G. 

Galveston  Bay,  Tex. : 

Improvement  of  ship  channel  in i,  253;  iii,1873 

Trespass  on  and  injury  to  public  works vi,42t^ 

Galveston  Harbor,  Tex. ,  improvement  of  entrance  to i,  252 ;  m,  IN'I 

Galveston,  Houston  and  Henderson  Railroad  Company,  bridi^e  of i,4T3 

Garwood  Ferry,  Cal.,  construction  of  bridge  across  San  Joaquin 

River  at i,  4»t: 

Gasconade  River,  Mo.,  improvement  of i,  2S3;  in,  21TS 

Gaskill,  Annie  S.  (schooner),  removal  of  wreck  of i,  128;  u.  ll^'^ 

Gau/fa/oifp  (steamer),  removal  of  wreck  of ...I,  128;  ii,  11-2 

Gau«j:ing: 

Columbia  River,  Oregon  and  Wash i,  457;  iv,  ST'i^ 

Mississippi  River  and  its  principal  tributaries i,  2ti9;  ill,  2'".' 7 

Mississippi  River  at  St.  Paul,  Minn i,  294;  in,  22?9 

Gaulcy  River,  W.  Va. : 

Construction  of  bridge  across i,  487 

Improvement  of I,  327;  lU,  2.'>iH 

G eesf em  u  n de  {shi]}) J  removal  of  wreck  of. i,  128;  11.11^2 

Georges  River,  Me.,  examination  of I,  3o,  7:U 

Georgetown  Harbor,  S.  C,  improvement  of I,  181;  ii,  H'^' 

Gila  River,  at  Yuma,  Ariz.,  improvement  of I>424;  iv,  SiTl 

Glen  Cove  Harbor,  N.  Y.,  improvement  oif >. l,  8i^  *^7S 

Glenn  County,  Cal.,  construction  of  bridge  across  Sacramento  River  by i,  4»^ 

Gloucester  Harbor,  Mass. : 

Examination  of,  from  Five  Pound  Island  to  head  of  river i,  52.  7^7 

Examination  ofVineent  Cove 1,52.  7^-*^ 

Improvement  of I,  42.  7.' I 

Golden  Gate,  Cal.,  examination  of 1,420;  rv.:^--l 

Goodyear,  C.  P.,  improvement  of  outer  bar  at  Brunswick,  Ga.,  by i,  196;  ii,  !>* 

Goshou  Creek,  N.  J.,  improvement  of 1, 128;  u,  U"*"' 

Governors  Island,  N.  Y.,  sea  walls  at I, l?."""'! 

Gowanus  Bay,  New  York  Harbor,  N.  Y.,  improvement  of i,101.1<''' 

Gowanns  Creek  Channel,  Now  York  Harbor,  N.  Y.,  improvement  of i,  101,  l'-'^' 

Grand  Haven  Harbor,  Micli.,  improvement  of 1,372;  iv,2>7:^ 

Grand  Isle,  Vt.,  examination  of  harbor  at  Adams  (Tobias)  Landing..!, 419;  iv,32l3 
Grand  Lake,  La. : 

Construetion  of  canal  between  Bayou  Teche  and i,-'" 

Ini]>rovemenT  of " 1,246;  III.  1*-"* 

Grand  Marais,  Mi<h.,  improvement  of  harbor  of  refuge  at 1,343;  iv.2">' 

Grand  Marais,  Minn.,  improvement  of  harbor  at 1,336;  iv.2'-.''l 

Grand  Hiver,  La.,  improvement  of 1,243;  HI,  1^19 

Grand  River,  Ohio.     See  Fairport  Harbor, 
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Chrant,  Qtneral  (oanftl  boat),  remoTal  of  wreck  of n,  1183 

GrayB  Uarbor,  Wash.,  improyement  of. i,  442  j  iv,  8408 

Grayson,  Cal..  conatruction  of  bridge  across  San  Joaquin  River  at i,  466 

Great  Chazy  Kiver^  N.  Y.,  improvement  of i»*16;  iv,31d4 

Great  Choptank  River,  Md.,  examination  of  Black  Walnut  Harbor 

at  month  of i,  1^;  ",1239 

Great  Egff  Harbor  Inlet,  N.  J.,  removal  of  wreck  at i^l^;  ii^USS 

Great  Fafis,  Potomac  River,  erection  of  fish  ways  at t,  479  ]  \i,  4310 

Great  Kanawha  River,  W.  Va. : 

Improvement  of i>  324;  ni,  2577 

Operating  and  care  of  locks  and  dams  on i,  326;  ni,2594 

Great  Lakes : 

See  aUo  Northern  and  Northwestern  Lakes. 

iSreak water  construe tion  in i,  419;  iv,  3203^ 

Improvement  of  channels  connecting i,  389;  iv,  2962 

Investigation  of  raft-towing  on i,  394 

Great  Pedee  River,  S.  C.  improvement  of i,  185;  ii,  1474 

Great  Sodns  Bay,  N.  Y.,  improvement  of  harbor  nt i,  411 ;  i v,  3140 

Great  Soath  Bay, !(.  Y.,  examination  for  channel  connecting  Freeport 

with 1,118,1186 

Green  Bay  Harbor,  Wis.,  improvement  of iy347;  iv,  2711 

Green  Bay.  Y^is.,  from  light-honse  to  first  bridge  on  Fox  River,  exam- 
ination of I,  359;  IV,  2778 

Green  Jacket  Shoal,  Providence  River,  R.  I.,  removal  of i,  62,  832 

Green  River,  Ky. : 

Improvement  of,  above  month  of  Big  Barren  River i,  329;  iii,  2608 

Operating  and  oare  of  locks  and  dams  on i,  330;iii,  2609 

Reconstmetion  of  Look  No.  2,  at  Rnmsey i,  329;  iii,  2606 

Trespass  on  public  land  at  Lock  No.3 vi,  4270 

Greenport  Harbor,  N.  Y.,  improvement  of i,  Sr7,969 

Greenwich  Bay,  R.  I.,  improvement  of i>  63, 834 

Greenwich  Harbor,  Greenwich  Bay,  R.  I.,  examination  of i,  71, 871 

Oroesepolnt  Channel,  Mich.,  improvement  of i,  393;  iv,  3034 

Gun  emplacements 1.4 

Gnyandotte  River,  W.  Va.,  improvement  of i,  334;  in,  2^ 

H. 

Hackensack  River,  N.  J.,  construction  e  i  bridge  across   i,  466 

Hambnfg  Bay,  111.^  on  Mississippi  Kivcr,  examination  of i,  287;  iii,  2248 

Hammond  Bay,  Mich.,  examination  ot i,  388 ;  iv,  2948 

Hampton  Roads,  Va.,  defense  of h^i^ 

Hanakerchief  Shoal,  Mass. ,  removal  of  wrecks  at i,  69, 70, 854, 859 

Handaboro,  Miss.,  examination  of  Biloxi  Hay  up  to i,  238 ;  ii,  1784 

Harbor  and  river  improvements i,  19 

Harbor  lines,  establishment  of i,  20, 461 

AllonezBay,Wis i,462;  iv,2695 

Black  River  at  Port  Hnron,  Mich i,462;  iv,  2958 

Bridgeport  Harbor,  Conn 1,461,998 

Columbia  River  at  Flavel,  Oregon i,4a3;  iv,  3537 

Detroit,  Mich i,4l)2;  iv,  3039 

Milwaukee  River,  Milwaukee,  Wis i,462;  iv,  2788 

New  York  Harbor  and  adjacent  w  aters i,  461, 1065 

Oconto  Harbor,  Wis i,4(;2,   iv,  2784 

Oswego,  N.  Y 1.462;  rv,  3178 

Saint  Marys  River  at  Sault  Ste,  Marie.  Mich  1,462;  iv,  3037 

Savannah  River,  near  quarantine  station  at  Savannah,  (la 1,^2?  n,  1610 

Shaws  Cove,  New  London  Harbor,  Conn i,  461, 997 

Washington,  ports  in  State  of ',462;  iv,  ^72 

Harbors  and  rivers,  examinations,  surveys,  and  continp^encies  of i,459 

Hardys  Point,  Me.,  examination  of  channel  near,  bHow  Pembroke 1,37,722 

Harlem  River  and  Portchester  Railroad  Company,  bridge  of i,  469 

Harlem  River,  N.  Y. : 

Improvement  of i,95,   1025 

Reconstruction  of  bridge  across,  at  Broadway  crossing,  New  York 1,467 

Reconstruction  of  bridge  at  Third  avenue.  New  York,  across 1, 460 

Harlowe  River,  N.  C,  improvement  of i,  174;  n,  1393 

Hairaseeket  Rivor,  Me.,  improvement  of i,  3(),  699 

Havre  de  Grace,  Md.,  improvement  of  Susquehanna  River  near i,  134;  ii,  1205 

Hay  Lake  Channel,  St.  Marys  River,  Mich.,  iuiprovemeut  of i,  391;  iv,  3024 
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Hell  Gate,  N.  Y.,  improvement  of i,  97,  1034 

Hempstead  Bay,  N.  Y.,  examination  for  channel  connecting  Frevport 

with  Great  Sonth  Bay I,  118.  li:^'. 

Henry,  Francis  J.  (canal  boat),  removsd  of  wreck  of ii,  ll^o 

Herr  Inland  Dam,  Allegheny  River,  Pa.,  oonatmction  of I,  316;  lu,  2501 

Hingham  Harbor,  Mass.,  improvement  of I,  48,  774 

Hiwa8see  River,  Tenn.: 

Examiuation  of .' i,  307;  ni,  2412 

Improvement  of 1 1,301;  ill,  1>3,»<1 

Holland  Harbor,  Mich.,  Improvement  of I,  371;  iv,  1^77 

Holmes  River,  Fla.,  improvement  of I,  217;  n,  17io 

Hols  ton  River  near  Ruoxville  (Boyds  Ferry),  Tenn.,  construction  of 

bridge  a<Tos8 ........I,  470 

Homestead  and  Pittsburgh  Bridge  Company,  bridge  of l,  4*r» 

Homestead,  Fa.,  construction  of  bridge  across  Mouongahela  River  at i,  i*^^^ 

Homocbi tto  River,  Miss.,  examination  of i,  251 ;  ui,  lKi9 

Hoqniam.  Wash.,  establishment  of  harbor  lines  at i,  4S3;  iv,  347:2 

Housatouic  River,  Conn.:  * 

Bridge  obstructing  navigation  between  Stratford  and  Milford, 

alteration  of i,  474 

Improvement  of... - i,  79,  ^ 

Houston,  Tex. : 

Alteration  of  bridge  obstructing  Buffalo  Bayou  near 1,473 

Construction  of  bridge  across  White  Oak  Bayou  at • I,4ii6 

Hudson  River,  N.  Y.,  improvement  of i,92,   UMI 

Huger^  B,  F.  (tug),  removal  of  wreck  of n,  l.'iiW 

Humboldt  Harbor  and  Bay,  Cal.,  improvement  of 1,429;  iv.Iii^'* 

Huntington  Harbor,  N.  Y.,  improvement  of 1,88.^75 

Huntress  (schooner),  removal  of  wreck  of i,37. 7l''J 

Huron  Harbor,  Ohio,  improvement  of ly^^j  iy,'30iSl 

Huron,  Lake: 

See  also  Northern  and  Nort'b  western  Intakes. 

Improvement  of  harbor  of  refuge  at  Sand  Beach,  Mich i,  384 ;  iv,  2931 

Water  levels iv,2995;  vi,  4M 

Hyannis,  Mass.,  improvement  of  harbor  of  refuge  at i,  53,^*4 

Hydraulic  mining  in  California I,4o0 

•     I. 

niinois  and  Mississippi  Canal,  HI.,  construction  of  ...... l,3&i^iY,2833 

Illinois  River,  111.: 

Construction  of  bridge  at  Columbiana  across 1,465 

Improvement  of ...1,362;  iv,i^-- 

Operating  and  care  of  La  Grange  Lock  and  Dam 1,364;  iv,2>s3<' 

Hwaco,  Wash.,  establishment  of  harbor  lines  at 1,463;  iv,  3472,34M 

Indian  RiVer,  Fla.,  between  Goat  Creek  and  Jupiter  Inlet,  improve- 
ment of 1,203;  nJ^^ 

Indiana  Chute,  Falls  of  Ohio  River,  improvement  of i,  321;  ni,  2.>li' 

Individuals,  occupancy  or  injury  of  public  structures  by I,  20,  475;  vi,  4:*67 

Injury  to  structures  built  by  United  States I,  20,  475;  Vl,  4267 

Inland  waterways.     See  Waterways. 

Inside  routes,  waterways,  etc.     ^ee  Waterways. 

Interstate  Bridge  and  Street  Railway  Company,  bridge  of h  4<*».'> 

Ipswich  River,  Mass.,  improvement  of I,  4(>,  74»> 

Isabel  Alberto  (schooner),  removal  of  wreck  of... I,  37,  7:rJ 

J. 

Jackson,  Miss.,  examination  for  diversion  of  Pearl  River  throngh 

Tan  Yard  13ran(  h,  near I,  238;  n.  17?J 

Jacksonville,  St.  Augustine  and  Indian  River  Railway  Company, 

bridges  of i,  471 

Jacksonville,  Tampa  and  Key  West  Railway  Compan}',  bridges  of l,  46J».  4T<' 

Jamaica  Bay,  N.  Y.,  improvement  of ." i,  103,  !<•''* 

Jauics  River,  S.  Dak.,  examination  of ....1,297;  in,  i^>-l 

James  Kiver,  Va.,  improvement  of .......1,  145;  n,  l-'l 

Jeannerette,  La.,  removal  of  wreck  near X,  250;  in,  IV-* 

Jetterson,  Tex.,  survey  of  lakes  between  Shroveport,  La.,  and.. .....I,  271;  in,  l'<»'^^ 

Jekyl  Creek,  Ga.,  improvement  of I,  197;  n,  l.'»'.'i' 

Johnsonville,  Tenn.,  alteration  of  bridge  across  Tennessee  River  at l.4Ti 

Jordan  River,  Miss.,  examination  of  bar  at  mouth  of 'ly^i  n.1"^ 

Judith,  Point^  Breakwater,  R.  I.,  examination  of  inner  harbor  at 1,71,^^ 
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Judith,  Pointi  Pond,  R.  I.,  improveinent  of  entrance  to t,  66, 841 

Jadith,  Point,  R.  I.,  constrnction  of  barber  of  refuge  at i,  65, 839 

Jnpiter  River,  Fla.,  construction  of  bridge  across i,471 

K. 

Kansas  River,  Kans.,  examination  of 1)294;  iii,2293 

Kaskaskia  River,  111.,  improvement  of i,  28'i ;  ill,  2185 

Kankaona,  Wis.,  examination  for  construction  of  protection  wall 

on  oanal  at i,359;  iv,2779 

Kennebec  River,  Me.,  improvement  of i,  28,  693 

Kennebnnk  River,  Me.,  improvement  of i,  33,  712 

Kenosha  Harbor,  Wis.,  improvementjof i,  ^5 ;  i v,  2751 

Kentucky  River,  Ky. : 

Bridge  at  Frankfort  across,  reconstruction  of i,  471 

Bridge  of  Frankfort  City  and  Franklin  Connty  across,  alteration  of i,  473 

Improvement  of t,331;  iii,  2618 

Operating  and  care  of  locks  and  damson i, 332;  iu,2622 

Kewaunee  Harbor,  Wis.,  improvement  of i,  350;  iv,  2724 

Kewaunee  River,  Wis.,  construction  of  bridge  at  Kewaunee,  across i,  466 

Kewaunee,  Wis.,  construction  of  bridge  across  Kewannee  River  by 

city  of 1,466 

Keweenaw  Bay,  waterway  from  Lake  Superior  to,  via  Portage  Lake 
and  River,  Mich. : 

Improvement  of if  341;  iv,2680 

Operating  and  care  of i,  342;  iv,  2680 

Keweenaw  Point,  Mich.,  waterway  across: 

Improvement  of i,  841;  iv,  2680 

Operating  and  care  of .* i,  342 ;  iv,  2680 

Key  West  Harbor,  Fla.,  improvement  of  northwest  outran oe  of i,  204;  ii,  1657 

Keyport  Harbor,  N.  J.,  improvement  of  .^ i,  114, 1123 

Kings  Coulee,  Mmn.,  examination  for  harbor  of  refuge  at i,  288;  ill,  2257 

Kingston  Harbor,  Mass.,  improvement  of i,  50,  781 

Kinnickinnic  River,  Milwaukee,  Wis  ,  construction  of  bridge  across i,  470 

Klaskuine  River,  Oregon,  improvement  of i,  456;  iv,  3527 

Knox  County,  Tenn.,  construction  of  bridge  across  Holston  River  by  ... « i,  470 

Knoxville  Southern  Railroad  Company,  bridge  of i,  463 

Knoxville,  Tenn. : 

Construction  of  bridge  across  Holston  River  near i,  470 

Construction  of  bridge  across  Tennessee  River  at i,  463 

Kootenai  River,  Idaho,  between  Fry  and  international  boundary 

line,  examination  of i,  446;  iv,  3456 

I.. 

Labadieville  Bridge  Company,  bridge  of i,  470 

Labadieville,  La.,  construction  of  bridge  across  Bayou  Lafourche,  at i,  470 

La  Conner,  Wash.,  establishment  of  harbor  lines  at i,  463 ;  i v,  3472 

Lafaj'ette,  Oregon,  examination  for  lock  and  dam  on  Yamhill  River  at.i,  457;  iv,  3531 
Lafourche,  Bayou,  La. : 

Bridge  at  Labadieville,  La.,  across,  construction  of i,  470 

Bridge  at  Napoleon ville,  across,  construction  of i,  470 

Improvement  of i,  242;  iii,  1814 

La  Grange  Bayou,  Fla.,  improvement  of ^..i,  217;  ii,  1705 

La  Grange  Lock  and  Dam,  Illinois  River,  111.,  operating  and  care  of..i,  364;  iv,  ^^30 

Lake  Shore  and  Michigan  Southern  Railway  Company,  bridge  of 1, 466 

Lakes,  Great.  See  Great  Lakes  and  Northern  and  Northwestern  Lakes. 
Lakes,  Northern  and  Northwestern.    See  Northern  and  N orthwestem 

Lakes  and  Great  Lakes. 
Lambert  Point,  Va.,  improvement  of  approach  to  Norfolk  Harbor 

between  Fort  Norfolk  and i,160;  ii,1328 

Larchmont  Harbor,  N.  Y.,  improvement  of ^  ^ y  963 

La  Trappe  River,  Md.,  improvement  of i,  138;  u,  1215 

Laws  oi  Fifty-second  Congress,  second  session,  affecting  Corps  of 

Engineers 1,519 

Lea,  Ckarlee  (tug),  removal  of  wreck  of ^I'^S;  n,1228 

Leaf  River,  Miss.,  improvement  of i,234;  u,  1771 

Legislation  proposed  concerning  use  of  canals i,  20 

Levisa  Fork  of  Bfg  Sandy  River,  Ky.,  improvement  of i,  333 ;  in,  2^5 

Lewes,  Del. : 

Construction  of  pier  near i,  124 ;  ii,  1170 

Improvement  of  waterway  between  Chiucoteague  Bay,  Va.,  and 
Delaware  Bay,  at  or  near , 1, 133;  u,  1^03 
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Lewitf  MwreiaS.  (schooner),  removal  of  wreck  of i,  128;  11,11^ 

Lewis  River,  Wash.,  examination  of i, 458;  iv, 3533 

Licking  River,  Ky. : 

Examination  for  providing  slack- water  navigation  on 1, 335 ;  ni^  2644 

Improvement  of,  between  Farmers  and  West  Liberty x,332;  iii,2630 

Lincolnvi lie  Harbor,  Me.,  examination  of 1,37,  727 

Litchfield,  CarroUton  and  Western  Railroad  Company,  bridge  of i,465 

Little  Harbor,  N.  H.,  improvement  of  harbor  of  refuge  at 1,36,  719 

Little  Kanawha  River,  W.  Va. : 

Improvement  of 1, 334;  ni* 2611 

Operating  and  care  of  lock  and  dam  on i,  335;  iii,2t^(2 

Little  Miami  River,  Ohio,  examination  of,  for  ice  harbor 1,318;  111,2525 

Little  Pedee  River,  S.  C,  improvement  of ! i,  185;  11,1471 

Little  Pigeon  River,  Tenn.,  improvement  of i,  302 ;  iii,  23s3 

Little  Red  River,  Ark., improvement  of 1,276;  ni, 211  .*> 

Little  River,  Ark.,  examination  of x»271;  in,  2(187 

Little  River,  Mo.,  improvement  of i,279;  iu,21i'l 

Little  Sodiis  Bay,  N.  Y.,  improvement  of  harbor  at ^^12;  iv,3l46 

Little  Wabash  River,  111.,  examination  of 1,324;  in,  2:»69 

Little  Wicomico  River,  Va.,  examination  of  month  of. 1, 158 ;  u,  1315 

Livingston  Point,  Ky. :  * 

Examination  of  Ohio  River  between  Tennessee  Island  and i,307;  iu,24(U 

Improvement  of 1,300;  iu,2377 

Locks  and  dams.    See  Canals. 

Lock  woods  Folly  River,  N.  C,  improvement  of. i,  180;  n,  1432 

Long  Island  City,  N.  Y.,  reconstruction  of  bridge  across  Dutch 

Kills  Creek  at •. 1,469 

Long  Island  Railroad  Company,  bridge  of i,4H9 

Louisville  and  Nashville  Railroad  Company,  bridge  of 1,471 

Louisville  and  Portland  Canal,  Ky.,  operating  and  care  of 1^322;  ui/25r4 

Louisville,  Ky.,  improvement  of  Falls  of  Ohio  River  at 1,320;  iu,25l3 

Louisville,  St.  Louis  and  Texas  Railway  Company,  bridge  of i,4t>9 

•  Lowell,  Wash.,  examination  of  Snohomish  River  below ly^*^^  iv,3462 

Lower  Machodoc  Creek,  Va.,  improvement  of - i»152;  11,1289 

Lubec  Channel,  Me.,  improvement  of 1,22,  671 

Ludingtun  Harbor,  Mich.,  improvement  of 1,375;  iv,2h1*5 

Ludlow,  Ky.,  examination  of  Ohio  River  near 1^318;  ui,2523 

Lulu  (schooner),  removal  of  wreck  of 1,166;  11,1314 

Lumber  River,  N.  C.  and  S.  C. : 

Construction  of  bridge  across 1,467 

Improvement  of i»184;  n,1468 

Lumberman  (schooner),  removal  of  wreck  of 1, 358 ;  iv,  2777 

Lynch  River,  S.  C,  examination  of 1, 190;  11,151^2 

Lynn  and  Boston  Railroad  Company,  bridge  of. ' i,469 

Lynn  Harbor,  Mass.,  improvement  of 1,44,  lb6 

M. 

McClellan  (barge),  removal  of  wreck  of T,  128;  ii,  1183 

McGirts  Creek,  Fla.,  reconstruction  of  bridge  across 1,470 

Machodoc  (Lower)  Creek,  Va.,  imi>roveraeut  of :.. i,  152;  n,  12»^ 

Mackeys  Creek,  N.  C,  improvement  of I,  169;  11,1357 

Ma^on,  Bayou,  La.,  improvement  of I,  263;  in,  2018 

Maiden  Kiver,  Mass.,  improvement  of ...i,  45,  762 

Manasqiiau  River,  N.  J.,  improvement  of .' .>.i,  118,  1133 

Manatee  River,  Fla.,  improvement  of ...1,207;  n,  1668 

Manchac,  Bayou,  La.,  improvement  of I,  241;  ill,  1812 

Manchester  and  Augusta  Railroad  Company,  bridge  of I,  470 

Manchester  Harbor,  Mass.,  improvement  of 1,43,  7r4 

Manistee  Harbor,  Mich.,  improvement  of i,  376;  iv,  28i*7 

Manistique  Harbor,  Mich.,  improvemcntof I,  ,^14;  IV,  27<A) 

Manitowoc  Harbor,  Wis.,  improvement  of i,  352;  IV,  Ti'M) 

Manokin  River,  Md.,  improvement  of I,  141;  a,  1223 

Maps,  military  and  other * I,  4*^8 

Marcus  Hook,  Pfi.,  improvement  of  ice  harbor  at 1, 123;  n,  llt)8 

Marietta  and  North  Georgia  Railway  Company,  bridge  of I,  4ti3 

Marine  City,  Mich.,examinationof  Belle  River  at I,  388;  IV,  2i^'fi 

Marquette  Harbor,  Mich.,  improvement  of i,  342;  iv,  268*^ 

Marthas  Vineyard,  Mass.,  improvement  of  inner  harbor  at  Edgartown l,  55,  ^"i' 

Marys ville,  Wash.,  establishment  of  harbor  lines  at i,  463;  iv,  3475 
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• 

Mattaponi  Kiver,  Va.,  improyement  of i,  156 ;  ii,  1306 

Mattawan  Creek,  N.  J.,  improvement  of 1,115,1125 

MalthewafJohn  (steamer),  removal  of  wreck  of i,  279 ;  ui,  2121 

Maumee  Kiver  and  Bay,  Ohio,  improvomeut  of i,  395 :  lY,  3060 

Memphis  Harbor,  Tenn.,  examination  of i,  280;  lu,  2133 

Menominee  Harbor,  Mich,  and  Wis.,  improvement  of i,  345 ;  i v,  2703 

Menominee  River.  Mich,  and  Wis.,  improvement  of , .  i,  346 ;  iv,  2706 

Merced  River,  Cal.,  examination  of i,  431 ;  iv,  3297 

Mermen  tan  River,  La.,  and  tribntaries,  improvement  of i,  246;  ui,  1828 

Merrimau  River,  Mass.,  improvement  of i,   ^,742 

Mexico  Bay,  Lake  Ontario,  N.  Y.,  examination  for  harbor  of  refuge  at.i,  414;  iv,  3169 

Miamns  River,  Conn.,  improvement  of i,  84,958 

Michigan  City  Harbor,  lud.,  improvement  of i,  366;  iv,  2858 

Michigan,  Lake: 

See  alto  Northern  and  Northwestern  Lakes. 

Dredging  harbors  on  east  coast i v,  2913 

Examination  of  Wolf  River  Harbor,  Ind i,366;  iv,2«50 

Removal  of  wreck  off  Wind  Point,  Wis 1,358;  iv,2777 

Resurvey  of  lake  firont  at  Chicago,  111 i,  484 ;  vi,  4372 

Water  levels i,486;  vi,4383 

Michigan,  Lake,  and  Sturgeon  Bay  Canal,  Wis. : 

Construction  of  harbor  of  refuge  at  eastern  entrance  of i,  349 ;  iv,  2719 

Improvement  of i,  34^ ;  iv,  2714 

Operating  and  care  of i,  349;  iv,  2718 

Mil  ford,  Conn.,  alteration  of  brids^e  obstructing  Ilousatonic  River  at i,  474 

Milford  Harbor,  Conn.,  improvement  of 1, 78, 929 

Milford  Haven,  Va.,  examination  of  bar  at  mouth  of i,  158;  ii,  1319 

Military  and  other  maps i,  488 

Military  departments,  surveys  and  explorations  in i,  488 ;  vi,  4401 

Mill  Creek,  Cincinnati,  Ohio,  examination  for  ice  harbor  at  mouth  of i,  320 

Milwaakeo  Bay,  Wis.,  improvement  of  harbor  of  refuge  at i,  353;  iv,  2741 

Milwaukee  Harbor,  Wis.,  Improvement  of 1,35-1;  iv,2714 

Milwaukee  River,  Wis. : 

Constmctioh  of  bridge  across,  at  Milwaukee i,469 

Establishment  of  harbor  lines  at  Milwaukee ^ i,  462 ;  iv,  2788 

Milwaukee,  Wis. : 

City  bridge  across  Kinnickinnic  River,  construction  of i,  470 

City  bridge  across  North  Menomonce  Canal,  construction  of i,  470 

Construction  of  bridge  across  Milwaukee  River  by  city  of i,  469 

Establishment  of  harbor  lines  in  Milwaukee  River 1^462;  iv,2788 

Mingo  Creek,  S.  C,  improvement  of i,  186 ;  u,  1480 

Mining  casemates 1,10 

Mining,  hydraulic,  in  California i,  460 

Minnesota  Point,  at  Superior,  Wis.,  improvement  of i,  339 ;  iv,  2673 

Minnesota  River,  Minn.,  improvement  of i,  292 ;  lu,  2278 

Mispillion  River,  Del. : 

Examination  for  waterway  to  connect  Broadkiln  River  with i,  143;  ii,  1231 

Improvement  of i,  132;  ii,  1201 

Removal  of  wreck  in i,  143;  ii,  1228 

Mississippi  and  Ulinois  Canal,  111.,  construction  of 1,364;  iv,2832 

Mississippi  River : 

Bridge  above  New  Orleans,  construction  of 1,465 

Examination  for  additional  harbors  of  refuge  on  Lake  Pepin i,  288;  ill,  2257 

Examination  of,  at  Bellevue,  Iowa i,288;  111,2254 

Examination  of  Hamburg  Bay,  111 i,287;  in,  2248 

Examination  of  harbor  at  Memphis,  Tenn i,  280 ;  iii,  2133 

Examination  of  Iowa  side  of,  Irom  Iowa  River  to  Burlington 1, 287;  in,  2251 

Examination  of  Moline  Harbor,  III 1,288;  in, 2253 

Gauging,  and  its  principal  tribntaries i,  269;  ill,  2057 

Gauging,  at  or  near  St.  Paul,  Minn  1, 294 ;  in,  2289 

Improvement  of,  above  Falls  of  St.  Anthony,  Minn 1,288;  ui,  2261 

Improvement  of,  at  St.  Louis,  Mo 1,282;  in,  2177 

Improvement  oL  below  mouth  of  Ohio  River i,  459 ;  v,  3545 

Improvement  of,  between  Missouri  River  and  Minneapolis i,  285;  ni,  220C 

Improvement  o^  between  Ohio  and  Missouri  rivers i,  281 ;  ui,  2140 

Improvement  of  Des  Moines  Rapids i,  286;  in,  2241 

Operating  and  care  of  Des  Moines  Rapids  Canal  and  Dry  Dock. . .  i.  287 ;  ui,  2247 

Plaqnemme,  Bayou,  La.,  bank  protection  at  mouth  of i«2r)2;  in,  1857 

Reservoirs  at  head  waters  of i,  289;  in,  2264 

Reservoirs  at  sources  of,  surveys  for iii,  2288 

Snag  boats  and  dredge  boats  on  upper  river,  operation  of h^^'f  ui,  2189 
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Miesiflaippi  Ri^mr — Continned. . 

Sn&gB  and  wrecka,  removal  of .. .- 1,280;  01,2139 

Soatii  Paas,  innpection  of  mproYement  of. i,  20,238;  iii,lid5 

Survey  of i,4r.9;  v,a^5 

Mississippi  Biver  Commission i,45H;  v,3^>4o 

Mississippi  Sound,  Miss. ,  examination  of i,237;  ii,n^ 

Missouri,  Department  of  the,  report  of  engineer  officer i,  488 ;  \U  4401 

Missouri,  Kansas  and  Texas  Railway  Company  of  Texas,  bridge  of i,  4^ 

Missouri  River: 

Bridge  at  St.  Charles,  Mo.,  construction  of 1,465 

^      Bridge  between  Council  Bioffiiy  Iowa,  and  East  Omaha,  Ncbr., 

•  coustruction  of 1,465 

Examination  of,  from  Three  Forks  to  Canyon  Ferry,  Mont.,  to 

determine  availability  of  water  power 1, 297 ;  iii,  23i?<^ 

Improvemento£  between  Great  Falls,  Mont.,  and  SionxCity,  Iowa,  ri*  295;  ui,  li'ii^ 

Improvement  o^  surveys,  etc.,  below  Sioux  City,  Iowa i,  46<);  vi,  3i^21 

Removal  of  snags,  etc.,  above  Sioux  City,  Iowa i,  296 ;  ui,  2:U9 

Missouri  River  Commission i,4<iO;  vi,3y21 

Mobile  and  Dauphin  Island  Railroad  and  Harbor  Company,  trestle  and 

bridges  of i,4(w 

Mobile  County,  Ala.,  alteration  of  bridge  of,  across  Threemile  Creek i,  473 

Mobile  Harbor,  Ala.,  improvement  of i if22><;  II,1TU 

Mobile  River,  Ala.,  removal  of  wreck  in ^^7;  11,1782 

Mokelumne  River,  Cal. : 

Construction  of  bridge  at  New  Hope  Landing  across  South  Fork 

of 1,469 

Improvement  of. 1,427;  iv,Jt't)9 

Moline  Harbor,  111.,  examination  of i,  2SS:  iii,2"J5:i 

Monoraoy,  Mass.,  removal  of  wrecks  near 7,69,70,849,850,854,855.859 

Monongabela  River,  W.  Va.  and  Pa- : 

Bridge  across,  at  Elizabeth,  Pa.,  construction  of 1, 4^4 

Bridge  between  Pittsburg  and  Homestead,  Pa.,  constmction  of i,4^ 

Improvement  of • i,  313;  m,24N^ 

Lock  and  Dam  No.  6,  purchase  of .tSU;  iii,24!i^'» 

Lock  and  Dam  No.  7,  purchase  of ',314;  iii,24H'i 

Operatiug  and  care  of  locks  and  dams  Nos.  8  and  9 i,  314 ;  ui,  24!c' 

Monroe,  Fort,  Va.,  water  supply  and  sewerage  system  at ^ i,  13,  (vl'» 

Monroe  Harbor,  Mich.,  improvement  of. , i,395;  iv.30l7 

Moosabec  Bar,  Me.,  improvement  of 1,22.^73 

Morattico  Creek,  Va.,  examination  of  mouth  of i,  158;  u,  1317 

Mortar  emplacements 1,4 

Mount  Desert,  Me.,  construction  of  breakwater  between  Porcupine 

Island  and 1,23,676 

Mount  Pleasant  and  Seaview  City  Railroad  Company,  bridge  of i,  i^ 

Murderkill  River,  Del.,  improvement  of i,  132 ;  ii,  12»K) 

Muscle  Shoals  Canal,  Tcimossee  River,  operating  and  care  of i,  310;  iu,2431 

Muskegon  Harbor,  Mich. : 

Improvement  of 1,373;  iv,  2s>0 

lujury  t-o  piers vi, 4270, 4271 

Muskegon  Lake,  Mich.,  construction  of  bridge  across i,4wl 

Mu8ke;]:on,  Mich.,  construction  of  bridge  across  Muskegon  River  by  • 

city  of i,4r)8 

Muskegon  River,  Mich.,  construction  of  bridge  across,  by  city  of 

Muskegon .* I,46S 

Muskingum  River.  Ohio: 

Construction  of  ice  harbor  at  mouth  of i,  316;  iii.  2fW 

Improvement  of .• 1,317;  iii,  2,'yU 

Operating  and  care  of  locks  and  dams  on i»317;  in,  25«)6 

Mystic  River,  Conn.,  improvement  of i,  72,81^ 

Mystic  River,  Mass. : 

Construction  of  bridge  across,  at  Boston 1,4^9 

Improvement  of 1,45,762 

N. 

Nansemond  River^Va.,  improvement  of i,  161;  n.  1329 

Nanticoko  River,  Del.,  examination  of i,143;  ii,  V^^ 

Nantucket  Harbor,  Mass. ,  removal  of  wreck  in i,  70,>*''*^ 

Nantucket,  Ma.s8.,  improvement  of  harbor  of  refnge  at...« 1,54,806 

Nantucket  Sound,  Mass.,  removal  of  wrecks  near  Mouomoy  and  in 

Pollock  Rip  Chaiwe).  ...,.., ,...,^„,J, 69, 70, 849, 850, 852, 853, 854> 855, 857,859 
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Napa  Riyer,  Cal.,  improyement  of .%. i,^lj  iv,3223 

Napoleonville  Bridge  Stock  Company,  bridge  of i,470 

Napoleouville,  La.,  construction  of  bridge  across  Bayou  Lafourche  at 1, 470 

Narragansett  Bay,  R.  I. : 

Examination  of  Wickford  Harbor 1,71,873 

Defense  of i,4f  6 

Improvement  of. 1,61,830 

Removal  of  wreck  in  Dntcb  Island  Harbor i,  69, 851 

Narraguagus  River,  Me.,  improvement  of 1,23,674 

Narrows  of  Lake  Champlain,  improvement  of i,  418 ;  I v,  3201 

Na«el  River,  Wash.,  improvement  of i»ill;  iv,  3399 

Naahawena  Island,  Mass.,  improvement  of  Canapiteit  Channel if  59, 820 

Naehville,  Chattanooga  and  St.  Lonis  Railway  Company,  bridge  of i,  472 

Natalbany  River,  La.,  improvement  of i,  240;  lu,  1810 

Natchitoches  Cane  River  Bridge  Company,  bridge  of i,  465 

Natchitoches,  La.,  construction  of  bridge  across  Cane  River  at i,  465 

Naushen  Island,  Mass.,  examination  for  breakwater  at  Tarpaulin  Cove i,  71, 864 

Navarro  River,  Cal.,  examination  of  mouth  of i,  432 ;  iv,  3304 

Navigable  waters: 

Bridges  obstructing,  action  upon 1,20,473 

Coustniction  of  bridges  across 1, 20, 463 

Navigation,  action  upon  bridges  obstructing i,  20, 473 

Neches  River,  Tex. : 

Kxamination  of i,251;  iii,  1853 

Improvement  of i,  250;  iii,  1837 

Nehalem  Bay,  Oregon,  improvement  of  entrance  to i,  437 ;  i v,  3371 

Nemadji  River,  Wis.,  examination  of ^i  344;  iv,  2692 

Ncpcmset  River,  Mass.,  examination  of 1,53,800 

Neshawana  Island,  Mass.,  improvement  of  Canapitsi t  Channel i,  69, 820 

Nebtugga  River,  Oregon,  as  far  as  Woods,  examination  of i,  445 ;  iv,  3446 

Neuse  River,  N.  C.,imi)rovemeut  of i>173;  ii,  1390 

New  Bedford  Harbor,  Mass. : 

Examination  of 1,71,866 

Improvement  of 1, 57, 815 

New  Castle,  Del.,  improvement  of  ice  harbor  at i,  130;  ii,  1196 

New  Haven,  Conn.,  construction  of  breakwaters  at 1,77,924 

New  Haven  County,  Conn.^  alteration  of  bridge  of,  obstructing  Hons- 

atonic  River i,  474 

New  Haven  Harbor,  Conn.,  improvement  of 1,77,919 

New  Hope  Landing,  CaK,  construction  of  bridge  across  south  fork 

of  Mokelumno  River  at ». i,  469 

New  Kensington,  Pa.,  construction  of  bridgeacross  Allegheny  River  at 1, 470 

New  Londtm  Harbor,  Conn.,  establishment  of  harbor  lines  in  Sbaws 

Cove 1,461,997 

New  Orleans,  La. :  • 

Construction  of  bridge  across  Mississippi  River  above i,  465 

Defense  of 1,4 

New  River,  N.  C. : 

Improvement  of 1, 176;  ii,  1400 

Improvement  of  waterway  between  Beaufort  Harbor  and i,  175;  ii,  1397 

Improvement  of  waterway  between  Swansboro  and i,  176 ;  li,  1399 

New  River,  Va.  and  W.  Va.,  improvement  of 1,328;  111,2603 

New  York  Harbor,  N.  Y. : 

Davids  Island,  seawall  and  embankment  at i,  12, 629 

Defense  of i,  5, 6,  599 

Establishment  of  harbor  lines  in,  and  adjacent  waters i,  401, 1085 

Examination  for  channel  west  of  Robbius  Reef  Light- lionse  to 

connect  mouth  of  Arthur  Kill  with i,  105, 1083 

Governors  Island,  sea  walla  at i,  13, 631 

Improvement  of 1,102,1060 

Improvenientof  Arthur  Kill 1,108.1104 

Improvement  of  Bay  Rid^e  Channel i,  101, 1053 

Improvement  of  Buttermilk  Channel i,  100, 1060 

Improvement  of  channel  between  Staten  Island  and  New  Jersey i,  108, 1106 

Improvement  of  Growanos  Bay i,  101,1053 

Improvement  of  Gowanus  Creek  Channel i,  101,1063 

Improvement  of  Red  Hook  Channel i»101, 1053 

Removal  of  wreck  in 1,105,1076 

Snpervision  of 1,459;  iv,3541 

SNO  93 2 
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New  York,  N.  Y. :      * 

Bridge  across  Harlem  River  at  Broadway  croBsing,  reconstruc- 
tion of,  by  city i,  467 

Bridge  across  Harlem  River  at  Third  avenue,  reconstruction  of i,  469 

Bridges  across  East  River,  constraction  of i,  467 

Newborn,  N.  C.,  improvement  of  waterway  between  Beaufort  and i,  174;  ii,  1393 

Newburyport  Harbor,  Mass.,  improvement  of i»  38, 739 

Newport  and  Cincinnati  Bridge  Company,  bridge  of. 1, 464 

Newport  Harbor,  R.  I.^  improvement  of 1,64,836 

Newport  River,  N.  C,  improvement  of i;174;  ii,  1393 

Newtown  Creek,  N.  Y.,  improvement  of 1^99, 1044 

Nezpique,  Bayou,  La.,  improvement  of 1, 246;  lu,  1828 

Niagara,  Fort,  N.  Y.,  protection  of  site  of i,  11, 625 

Niagara  River,  N.  Y. : 

Discbarge  of i,484;  vi,4364 

Improvement  of,  between  Tonawanda  and  Port  Day i,  407 ;  iv,  3113 

Improvement  of  Tonawanda  Harbor  and i,  407 ;  IV,  3111 

Survey  of  shoal  at  mouth  of i,484;  VI,  4378 

Nomini  Creek,  Va.,  improvement  of i,  153;  ii,  1292 

Nooksack  River,  Wash. : 

Construction  of  bridge  at  Femdale  across *. i,468 

Examination  of h^^t  IV,3468 

Norfolk  Harbor,  Va. : 

Improvement  o^  and  approaches i,  159;  ii,  1323 

Improvement  of  approach  to,  between  Lambert  Point  and  Fort 

Norfolk 1,160;  n,1328 

Improvement  of  waterway  between  Albemarle  Sound,  N.  C,  and. .  .1, 164;  ii,  1341 
Norfolk,  Va.,  improvement  of  approach  to  navy-yard  at,  between 

Lambert  Point  and  Fort  Norfolk 1,160;  u,1328 

North  Galveston,  Houston  and  Kansas  City  Railroad  Company, 

bridge  of i,466 

North  Hero  Harbor,  Vt.,  eiamination  of I>419;  iv,3213 

North  Landing  River,  Va.  and  N.  C,  improvement  of i,  165 ;  li,  1343 

North  Menomonee  Canal,  Milwaukee,  Wis.,  construction  of  bridge 

across 1,470 

North  Muskegon,  Mich.,  construction  of  bridge  across  Muskegon 

Lake  by  city  of i,  468 

Northeast  Cape  Fear  River,  N.  C,  improvement  of i»  177 ;  ii,  1403 

Northea-st  River,  Md.,  improvement  of l,  135 ;  li,  1206 

Northern  and  Northwestern  Lakes : 
See  also  Great  Lakes. 

Charts,  correcting,  printing,  and  issuing  of i,  481 ;  vi,  4343 

Estimates i,486 

Improvement  of  ship  channels  between  Chicago,  Duluth,  and 

Buffalo 1,389;  iv,2962 

Investigation  of  raft  towing  on i,394 

Surveys i,  481 ;  vi,  4343 

Water  levels i,486;  vi,4381 

Norwalk  Harbor,  Conn. : 

Examination  of 1,91,991 

Improvement  of i,  82, 948 

Noxubee  River,  Miss.,  improvement  of 1,232;  ii,1763 

O. 

Oak  Orchard  Harbor,  N.  Y.,  improvement  of i,  408 ;  iv,  3117 

Oakland  Harbor,  Cal.,  improvement  of 1,419;  iv,  3217 

Obion  River,  Tenn.,  improvement  of i,  298;* in,  2327 

Obstructions  to  navigation,  action  upon  bridges  constituting i,^,  473 

Occidental  Bridge  and  Construction  Company,  bridge  of i,  465 

Occoquan  Creek,  Va.,  improvement  of I.  150;  11^.1281 

Occupancy  of  structures  built  by  United  States .- i,  20, 475 ;  vi,  4267 

Ocklawaha  River,  Fla.,  improvement  of i,  202 ;  ii,  1661 

Ocmulgee  River,  Ga.,  improvement  of i,  195;  ii,  1572 

Oconee  River,  Ga.,  improvement  of .; i>l^i  n,1567 

Oconto  Harbor,  Wis. : 

Establishment  of  harbor  lines  in 1,^62;  iv,2784 

Improvement  of i,  340 ;  iv,  2708 

Ocosta,  Wash.,  establishment  of  harbor  lines  at i,  463 ;  IV,  3472, 3481 

Ocqucoc  River,  Mich.,  «xamination  of  Hamjuond  Bay,  at  mouth  of-..i,  388;  iv,2948 
Ocraooke  Inlet,  N.C.,  improvement  of h^^i  11,1869 
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Offlceof  the  Chief  of  Engineers.  .*. i,490 

Officers  of  Corps  of  En^^ineers,  statement  of  rank  and  duties  of i,  491 

Ogdensbnrg  II Arbor,  N.  V. : 

Improvement  of I,4f5;  iv,3190 

Water  gauge  at 1,486;  vi,4384 

Ogeecheo  River,  Ga.,  construction  of  bridge  across 1,468 

Ohio  River : 

Bridge  across,  at  Cincinnati,  reconstruction  of i,  464 

Dam  near  mouth  of  Beaver  Rivor,  Pa.,  construction  of i,  313;  iii,  24^ 

Dam  No.  2,  survey  for  location  of i,313;  in,  24><6 

Davis  Island  Dam,  Pa.,  operating  and  care  of i,  312 ;  ui,  2481 

Examination  for  ice  harbors  at  Ciucinnati 1,320 

Examination  for  location  of  locks  and  dams  between  Davis  Island 

and  Beaver  River  dams i,  319;  in,  2533 

Examination  of,  at  Elizabethtown,  111 i,  318;  in,  2518 

Examination  of,  at  Evausville,  Ind i,  318;  in,  2520 

Examination  of  bar  at  mouth  of  Big  Sandy  River i,  336 ;  in,  2617 

Examination  of,  between  Ironton,  Ohio,  and  3  miles  above  mouth 

of  Guyan  River,  W.  Va i,318;  ni,2527 

Examination  of,  between  Livingstou  Point  and  Tennessee  Islan<1, 

nearPaducah,  Ky i,307;  in,2404 

Examination  of,  near  Cincinnati,  Ludlow,  and  Covington i,  318;  lii,  2523 

Improvement  of i,310;  in,  2438 

Improvement  of  Falls  of,  Louisville,  Ky i,  320;  in,  2r>43 

Improvement  of  Indiana  Chute,  Falls  of i,  321 ;  in,  ^49 

Louisville  and  Portland  Canal,  Ky.,  operating  and  care  of i,  322;  in,  2554 

Operating  snag  boat  on i,  312 ;  in,  2478 

Oklawaha  River,  Fla.,  improvement  of i,  202 ;  n,  1651 

Olcott  Harbor,  N.  Y.,  improvement  of 1,408;  iv,3116 

Old  Colony  Railroad  Company,  bridge  of i,474 

Old  Fort  Bayou,  Miss. ,  examination  of  channel  at  mouth  of i,  23S ;  ii,  1787 

Old  River  Branch  of  San  Joaquin  River,  Cal.,  examination  of i,  431 ;  iv,  3294 

Olympia  Harbor,  Wash.,  improvement  of i,  443;  iv,  3415 

Omaha  Bridge  and  Terminal  Company ,  bridge  of ^ i,  465 

Onancock  Harbor,  Va.,  improvement  of .1,141;  ii,  1225 

Ontario,  Lake: 

See  al9o  Northern  and  Northwestern  Lakes. 

Survey  of  shoal  off  mouth  of  N  iagara  River i,  484 ;  vi,  4378 

Water  levels 1,486;  vi,  4381, 4382 

Ontonagon  Harbor,  Mich.,  improveniont  of i,  340;  iv,  2677 

Orange  Countv,  Tex.,  construction  of  bridge  across  Cow  Bayou,  by i,  470 

Osage  River,  Mo.,  improvement  of I,  2^ ;  in,  2182 

Oswego  Harbor,  N.  Y. : 

Establishment  of  harbor  lines  in i,  462;  iv,  3178 

Improvement  of i,  412;  iv,  3152 

Otter  Creek,  Vt.,  improvement  of i,  417 ;  iv,  3198 

Ouachita  River,  Ark.  and  La. : 

Examination  of,  above  Camden,  Ark i,  272;  in,  2091 

Improvement  of t I,  i^Cl;  in,  2002 

Owls  Head  Harbor,  Me.,  examination  of i,  38,  730 

P. 

Paducah,  Ky. : 

Examination  of  Ohio  River  between  Livingston  Point  and  Ten- 
nessee Island I,  307 ;  in,  2404 

Improvement  of  Li\'ingBton  Point i,  300;  in,  2377 

Pamlico  River,  N.  C. : 

Improvement  of i,  171 ;  ii,  1380 

Removal  of  wreck  near  Washington i,  1K3;  n,  1460 

Pamunkey  River,  Va.,  improvement  of i,  157 ;  n,  1308 

Parish  Creek,  Md.,  examination  of  mouth  of i,  158 ;  n,  1310 

Paacagottla  River,  Miss.,  improvement  of i,  232;  u,  1755 

Pasquotank  River,  N.  C,  improvement  of i,  168;  ii,  1354 

Passaic  River,  N.  J. : 

Improvement  of i,  109, 1108 

IiVJurv  to  dike vi,  4268 

Patapsco  Kiver,  Md. : 

Examination  of  Sonth  and  Middle  Branches  of,  at  Baltimore i,  148;  n,  1262 

Improvement  of i,  144;  u,  1243 

Improvement  of  channel  to  Curtis  Bay 1^145;  ii,  1249 

Fatehogne  Bivar,  N.  Y.,  improvement  of ...1,90,983 
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Patuxent  River,  Md.,  improvement  of if  154;  n,12M 

Pawcatuok  River,  R.  I.  and  Conn.,  improvement  of i,CT,  845 

Pawtuoket  River,  R.  I.,  improvement  of... 1,60,  8lX 

Pa w tuxet  Harbor,  Providence  River,  R.  I.,  examination  of 1,71,  868 

Pearl  River,  Miss. : 

Below  Jackson,  improvement  of i|235;  ii,1774 

Between  Carthage  and  Jackson ,  improvement  of i}235;  n,  1777 

Between  Edinbnrg  and  Carthage,  improvement  of i,236;  ii,  17Ti^ 

Between  Edinbnrg  and  Lake  Buruside,  examination  of h*^i  ^  ^''^^ 

Near  Jackson,  examination  for  diversion  of,  through  Tan  Yard 

Branch 1,238;  u,1792 

Pease  Creek,  Fla.,  improvement  of - i,206;  ii,1663 

Pembroke,  Me.,  examination  of  channel  near  Hardys  Point,  T)elow i,  37, 722 

Pennamaqnan  River,  Me.,  examination  of  channel  near  Hardys  Point 

below  Pembroke i,37.?22 

PenDsylvania  Railroad  Company,  bridges  of i,  -166, 472 

Penobscot  River,  Me.,  improvement  of^ I,25,6iy2 

Pensacola  Harbor,  Fla. : 

Defense  of i,4 

Improvement  of. 1,219;  11,1710 

Pensankee  Harbor,  Wis.,  improvement  of..- - i, ^7;iv,2710 

Pentwater  Harbor,  Mich.,  improvement  of i,375;  iv,2lft4 

Pepin,  Lake,  Mississippi  River,  examination  for  additional  harbors  of 

refuge  on 1,288;  lii,2257 

Petal nma  Creek,  Cal,,   improvement  of ; i^^^S:  iv, 3276 

Petersburg,  Va.,  examination  of  Appomattox  River  at 1, 166 ;  u,  1345 

Petit  Jean  River,  Ark.,  improvement  of if  275;  in, 2110 

Petoskey  Harbor,  Mich.,  improvement  of 1,379;  iv,291U 

Philadelphia  Belt  Line  Railroad  Company,  bridge  of 1,466 

Philadelphia,  Pa. : 

Construction  of  bridge  across  Frankford  Creek 1,466 

Defense  of I.  8 

Improvement  of  harbor  of , i,  121;  n,  1152 

Piers  built  by  United  States,  occupancy  or  injury  of i,  20,  475;  vi,  4267 

Pigeon  Bayou,  La.,  improvement  of - i,  243;  m,  ISl?* 

Pinafore  (schooner),  removal  of  wreck  of i,  147;  n,  1262 

Pine  Lake,  Mich.,  improvement  of  entrance  to   i,  378 ;  i v,  CIX^*' 

Pine  River,  Mich^  at  St.  Clair  City,  examination  of i,  38j<  ;  i v,  2i^ 

Pittsburg,  Fort  Wayne  and  Chicago  Railroad  Company,  bridge  of i,  472 

Pittsburg,  Pa. : 

Construction  of  bridge  across  Monongahela  River  at I,  46r> 

Construction  of  Herr  Island  Dam,  Allegheny  River i,  316;  in,  2rH'l 

Operating  and  care  of  Davis  Island  Dam,  Ohio  River -.i,  312;  ui,  24M 

Plaquemine  Bayou,  La.: 

Bank  protection  at  mouth  of i,  252;  ni,  1857 

Improvement  of I,  243;  in.  IM'* 

Platte,  Department  of  the,  report  of  engineer  officer 1,488;  vi,  U«^ 

Plattsburg  Harbor,  N.  Y.,  improvement  of I,  417;  iv,  ;>llv» 

Plymouth  Harbor,  Mass.,  improvement  of 1,49,  77» 

Pocomoke  River,  Md.,  examination  for  connecting  Synepnxent  Bay 

with 1,143;  iM2:U 

Point  Judith  Pond,  R.  I.,  improvement  of  entrance  to i,  66,  Ml 

Point  Judith,  R.  I. : 

Construction  of  harbor  of  refuge  at - x,  65,  ^.'^i? 

Examination  of  inner  harbor  at  breakwater i,  71,  **^m 

Point  Marion,  Pa.,  construction  of  brid^  across  Cheat  River  at i,  4m; 

Pollock  Rip  Channel,  Mass.,  removal  ot  wrecks  in i,  69, 70, 852, 853,  857 

Pontchartrain  Lake,  La.,  examination  for  harbor  of  refuge  on i,2ul;  in,  1M2 

Pon  tchatoula  River,  La.,  improvement  of l,  240;  lU,  li'K' 

Porcupine  Island,  Me.,  construction  of  breakwater  from  Mount  Des- 
ert to 1,23,676 

Port  Angeles,  Wash.,  establishment  of  harbor  lines  at ly^^;  iv,3472 

Port  Chester  Harbor*  N.Y.,  improvement  of i,  84,  iW» 

Port  Clinton  Harbor,  Ohio : 

Improvement  of 1,396;  iv,3(t'»J< 

-  Removal  of  wreck  in i>*<Wj  lv,3<Jt«o 

Port  Huron,  Mich. : 

Establ  Lshment  of  harbor  lines  in  Black  River  at 1, 462 ;  i v.  2R> 

Improvement  of  Black  River  at i|385;  iv^Sl'.^ 

Port  Jefferson  Harbor,  N.  Y.,  improvement  of. ...... ...... ..........•••..•. .1,87,2^71 
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Fort  Townsend,  Waab.,  establiBbment  of  harbor  lines  at i,  463 ;  iv.  3472, 3>I82 

Port  Washington  Harbor,  Wis.,  improvement  of i,  353 ;  iv,  2738 

Portaee  Lake  and  Lake  Superior  canals,  across  Keweenaw  Point, 
Mich. : 

Improvement  of i,341;  iv,2680 

Operating  and  care  of i|342;  it,2680 

PortageLake,  Houghton  County,  Mi cb.y  waterway  across  Keweenaw 
Point  via : 

Improvement  of i,^l;  iv,2680 

Operating  and  care  of 1*342;  iv,2680 

Portage  Lake,  Manistee  Connty,  Mirb. : 

Improvement  of  harbor  ofVefuge  at i>377;  iv,  2903 

Injury  to  pier  at vi,4270 

Portage  River,  Mich.,  waterway  across  Keweenaw  Point  via : 

ImpTO%'ement  of i,341;  iv,2680 

Operating  and  care  of i,  342 ;  i  v,  21580 

Portland  Harbor^  Me. : 

Defense  of i,  5 

Examination  of  channel  on  south  Bide  of 1,38,735 

Improvement  of i,  30, 701 

Improvement  of  channel  in  Back  Cove i,  31. 706 

Portland,  Me.,  alteration  of  bridge  obstructing  mouth  of  Fore  River 1,472,474 

Potohnnk  River,  N.  C,  examination  of  .1 i,  183;  ii,  1451 

Potomac  River:  ^ 

Enstern  Branch  of.     ^^e  Anncostia  River. 

Great  Falls,  erection  of  lisbways i,479;  VI,4310 

Improvement  of,  at  Washiiigti In,  D.  C 1, 148 ;  ii,  12(15 

Trespass  on  Potomac  Flatus,  Washington,  D.  C vi,  4268 

Powow  River,  Mass..  improvement  of 1,40,  745 

Presque  Isle  Peninsula,  Krie  Harbor,  Pa.,  improvement  of i, 405;  iv, 3101 

Primehook  Oreek,  Del.,  exuuiinationof i,  143;  ii,  1231 

Providence  River,  R.  I. : 

Examination  of  Pawtnxet  Harbor T,  71, 868 

Improvement  of i,  61, 830 

RemovalofGreen  Jacket  Shoal 1,62,832 

Provincetown  Harbor,  Mass.,  improvement  of 1,51,784 

Itnblic  buildings  and  grounds,  District  of  Columbia -. i,  480;  vi,  4313 

Public  works  of  the  I'nitod  States,  occupancy  or  injury  of. 1,20,475;  vi,  4267 

Pnget  Sound  and  tributary  waters,  Wash.,  improvement  of i;'^-^'^}  IV,  3425 

PoTtueyville  Harbor,  N.  Y.,  improvement  of , l»4I0;  rv,3136 

Q. 

Qaioby  Creek,  S.  C.^  removal  of  wrecks  in u,1530 

R. 

Raccoon  River,  Ohio,  examination  of i, 319;  ni,2530 

Racine  Harbor,  Wis.,  improvement  of i,  355 ;  iv,  2748 

Raft  towing  on  Great  LaKes,  investigation  of i,  394 

Rahway  River,  N.  J.,  improvement  of i,  112. 1115 

Rancocas  River,  N.  J.,  improvement  of « i«126;  ii,  1174 

Rappahannock  River,  Va.,  improvement  of i)154;  ii,  1296 

Raritan  Bay,  N.  J.,  improvement  of i,  104, 1070 

Rari tan  River,  N.  J.,  improvement  of it  112, 1116 

Ravenswood,  N.  Y.,  modification  of  harbor  lines  at i}461, 1090 

Reconnaissances  and  explorations i,  488 ;  vi,  4401 

Red  Hook  Channel,  New  York  Harbor,  N.'Y.,  improvement  of i,  101, 1053 

Red  River,  La.  and  Ark. : 

Improvement  of i,258;  in,  1901 

Improvement  of,  above  Fulton,  Ark 1,260;  ill,  1999 

Red  River  of  the  North,  Minn,  and  N.  Dak.,  improvement  of i,  293;  in,  2282 

Redwood  Creek,  Cal.,  improvement  of i,421;  iv,3225 

Regulations  and  rules  and  proposed  legislation  for  use  of  canals i,  20 

Re9€ue  (sailboat),  removal  of  wreck  of i,404;  iv,3093 

Reservoirs  at  headwaters  of  Mississippi  River i,  289 ;  ui,  2264 

River  and  harbor  improvements i,  19 

Rivers  and  harbors : 

Estimates  for i,  19 

Examinations,  surveys,  and  contingencies  of i,  459 

Roanoke  River,  N.  C. : 

Improvement  of i,  167;  u,  1351 

Removal  of  wreck  below  Edcnton i,  183;  ii,1450 
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Bobbins  Keef  Light-honse^examiniition  for  cbannel  west  of, to  coDoeci 

mouth  of  Arthur  Kill  with  New  York  Harbor 1,103,1083 

Rocklaud  Harbor,  Me. : 

£xainiiiation  of : 1,37,729 

Improvement  of 1,27,691 

Removal  of  wreck  in: 1,37, 7:?2 

Jiofjers  (ficliooner),  removal  of  wreck  of i,  7(K  N\^ 

Ro^ne  River,  Ore.u:on,  from  Grants  Pass  to  the  month,  examination  of. l, 445;  iv.  iU^^:H 

iiO to,  Xellie  V.  (schooner) ,  removal  of  wreck  of 1, 70.  .sr»9 

Rondont  Harbor,  N.  Y.,  improvement  of I,W,  lOl'l 

Rou^e  River,  Mich. : 

Coustraction  of  bridjye  near  Detroit  across i,4(W 

Construction  of  turning  basin  in I.  :^88;  iv,2iU7 

Improvement  of i,  387;  1V,1S*16 

Rono:h  River,  Ky.,  improvement  of 1,3:^0;  iii.LllUi 

Rouse  Point,  N.  Y.,  construction  of  breakwater  at h'^^^j  iv,3ll<i 

Rules  and  regulations  and  proposed  le^^islation  for  use  of  canals.. i.'i"* 

Rumsey,  Ky.,  reconstruction  of  lock  on  Qreen  River  at h'^^y  iii,26(^ 

S. 

Sabine  Lake,  examination  of  channel  through,  from  Sabine  Pass  to 

months  of  Sal)ine  and  Neches  rivers,  Tex i»2r»l;  iii,  1^"h) 

Sabine  Pass,  Tex.,  improvement  of  harbor  at '»248;  in,  1832 

Sabine  River,  La.  and  Tex.: 

Examination  of,  from  Suddnths  BlnfF  to  Logansport i»251;  m,  18IS 

Improvement  of 1,249;  ill,  IKv 

Sacketts  Harbor,  N.  Y.,  improvement  of  harbor  at I^-IU;  iv,31»^l 

Saco  River,  Me.,  improvement  of ..I,3ii,7u» 

Sacramento  River,  Cal. : 

Construction  of  bridge  at  Butte  City  across t i,4tH 

Improvement  of 1,428;  IV, 3271 

Improvement  of,  and  tributaries i,4«''<> 

Sajj:inaw  River,  Mich.,  improvement  of 1,382;  iv.iitM 

Saint  Augustine  Harbor,  FJa.,  improvement  of I,2(i3;  il.Ul^V^ 

Saint  Charles,  Mo.,  construction  of  bridge  across  Missouri  River  at i.  4K5 

Saint  Clair  City,  Mich.,  examination  of  Pine  River  at i,388;  iv,2i*^ 

Saint  Clair  Flats  Canal,  Mich. : 

Improvement  of 1,392;  iv.3029 

Injury  to  piers vi.4272 

Occupancy  of  public  land vi.  41*71 

Operating  and  care  of 1,31)3;  iv, 'i«C>l 

Saint  Croix  Kiver,  Me.,  improvement  of 1,21,  670 

Saint  Croix  River,  Wis.  and  Minn.: 

Improvement  of ',291;  ni.227n 

Reservoirs  at  sources  of,  surveys  for iii,22bi' 

Saint  Francis  River,  Ark.  and  Mo. : 

Improvement  of,  Ark 1,278;  in,211H 

Improvement  of,  Mo 1 1»278;  ill, 2119 

Saint  Johns  River,  Fla. : 

Bridge  at  foot  of  Lake  Monroe,  across,  reconstruction  of i,469 

Improvemont  of 1,199;  li.  U'lU 

Improvement  of  u])per I,  2<X);  ii,  \^^'* 

Saint  Jones  River,  Del.,  examination  of  mouth  of 1, 143;  li,  1221* 

Saint  .Joseph  Harbor,  Mich.: 

Improvement  of I,  3C8;  1V,2J^4 

Use  of  wing  dam  by  Cincinnati,  Webashand  Michigan  Riiilroad 

Company VI,  4270 

Saint  Joseph  Kiver,  Mich.: 

Alteration  of  bridge  across - i,  471 

Improvement  of 1,369;  iv,  2^70 

Saint  Lawrence  River,  N.  Y. : 

Improvement  of  shoals  between  Sister  Islands  and  Cross-over  Light,  -i,  415  ;iv,  31H8 

Surveys  in i,  4>v'» 

Water  gauge  at  Ogdenaburg 1,486;  Vl,4>4 

Saint  Louis  Hay,  Wis.,  improvenu;nt  of  harbor  at 1,338;  iv,2»>V< 

Saint  Louis  Harbor,  Mo.,  improvement  of 1,282;  111,2177 

Saint  Lucie  River,  Fla..  construction  of  bridge  across 1,471 

Saint  Marys  Falls  Canal,  Mirh. : 

Occupancy  of  public  lands,  etc VI, 4271 

Operating  and  care  of lyS^t  IV,2»70 
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Saint  Mftiys  Kiver,  Ga.  and  Fla.,  oonstruction  of  bridge  across i,  4&I 

Saint  Marya  River,  Mich: 

EatabliBhinent  of  harbor  lines  at  Sanlt  6te.  Marie i,  462 ;  iv,  3037 

Improvement  of,  at  the  falls : i,S90;  iv,2»9l 

Improvement  of  Hay  Lake  Channel i,39l;  iv,302*t 

Resurvey  of,  between  White  Fi.sh  Bay  and  Detour  liglit-honse 1)484;  vi,4344 

oaint  Paul,  Minneapolis  and  Manitoba  liailway  Company,  bridge  of i,  464 

Saint  Paul,  Minn.,  gauging  Mississippi  fiiver  at  or  near i,  294 ;  lu,  2289 

Sakonnet  River,  R.  I.,  alteration  of  bridge  at  Tiverton  obstructing i,  474 

Salem  Harbor,  Mass.,  improvement  of i,  43,  756 

Salem  River,  N.  J.,  improvement  of i,  127;  ii,  1178 

Saline  River,  Ark.,  examination  of i,  279 ;  in.  2122 

Salknhatchie  River,  8.  C,  improvement  of 1,189;  ii,  1522 

Salt  Pond,  Block  Island,  R.  I.,  examination  of  broach  way  into !>  71,  880 

Salt  River,  near  West  Point,  Ky.,  constrnction  of  bridge  across i,  469 

8an  Antonio  and  Aransas  Pass  Railroad  Company,  bridge  of i,  473 

San  Diego  Harbor,  Cal.,  improvement  of i,  424;  iv,  3231 

San  Fvaucisco  Bay,  Cal. : 

Examination  of  entrance  to  (Golden  Gate) i,  420;  i v,  3221 

Examination  of  navigable  slough  known  as  Twelve-Mile  Crock  in .  i,  425 ;  i  v,  3235 

San  Francisco  Harbor,  Cal.,  defenseof i,  5,9,  619,623 

San  Joaquin  County,  Cal. : 

Constrnoiion  of  bridge  across  San  Joaquin  Ri  ver  by i,  467 

Construction  of  bridge  across  South  Fork  of  Mokelumne  River  by .  I i,  469 

San  Joaquin  River,  Cal. : 

Construction  of  bridge  at  Garwood  Ferry  crossing i,  467 

Construction  of  bridge  near  Grayson,  across I,  466 

Examination  of,  between  Hills  Ferry  and  Firebaughs  Ferry,  and 

■loughs  above  Stockton i,  431;  iv,  3290 

Examination  of  Old  River  Branch  of i,  431;  iv,  3294 

Improvement  of i,  426;  iv,  3265 

Im|)rovement  of,  and  tributaries i,  460 

San  Luis  Obispo  Harbor,  Cal.,  improvement  of i,  422;  it,  3226 

San  Pedro  Bay,  Cal.,  examination  for  deep-water  harbor  at i,  425;  iv,  3238 

Sand  Beach,  Lake  Huron,  Mich.,  improvement  of  harbor  of  refuge  at.i,  384;  iv,  2931 

Sandusky  Bay,  Ohio,  construction  of  bridge  across I,  466 

Sandusky  Harbor,  Ohio,  improvement  of i,  397;  IV,  3061 

Sandusky  River,  Ohio,  improvement  of i,  388 ;  i V,  3065 

Sandy  Bay^  Cape  Ann,  Mass.,  improvement  of  harbor  of  refuge  at i,  41,  748 

Santa  Monica  Bay,  Cal.,  examination  for  deep-water  harbor  at i,  425;  iv,  3238 

Santa  Rosa  Sound,  Fla.,  examination  of  bar  at  junction  of  Choctaw- 

hatchee  Bay  and I,  228;  ii,  1741 

Santee  River,  S.  C. : 

Bridge  about  17  miles  below  mouth  of  Congaree  River,  construc- 
tion of 1,470 

Improvement  of i,  1 86 ;  ii,  1483 

Sarasota  Bay,  Fla.,  improvement  of i,  207;  ii,  1065 

Satilla  River,  Ga.,  construction  of  bridge  across i,  468 

Saugatuck  Harbor,  Mich.,  improvement  of 1, 370;  rv,  2874 

Saugatuck  River,  Conn.,  improvement  of i»Sl,  945 

Sangerties  Harbor,  N.  Y.,  improvement  of if^t  1019 

Saugus  River,  Mass.,  examination  of 1^52,  789 

SauftSte.  Marie,  Mich.,  establishment  of  harbor  linos  at... i, 462;  iv, 3037 

Savannah  Harbor,  Ga. : 

Establishment  of  harbor  lines  near  quarantine  station i,  462 ;  ii,  1610 

Improvement  of i,  190;  ii,  1536 

Improvement  of  inside  waterway  between  Fernandina,  Fla.,  and..i,  198;  ii,  1604 

Removal  of  wreck  in i,  198;  11^1608 

Savannah  River,  Ga. : 

Defense  of  entrance  of - 1,4 

Establishment  of  harbor  lines  in,  near  quarantine  station  at 

Savannah i,462;iL  1610 

Examination  of,  between  Spirit  Island  and  crossing  of  Charles- 
ton and  Savannah  Railway i,  198;  n,  1609 

Improvement  of,  above  Augusta i,  192;  u,  1554 

Improvement  of,  between  Augusta  and  Savannah i,  191 ;  n,  1547 

Sayville,  N.  Y.,  improvement  of  Browns  Creek h^^>  986 

School,  United  States  Engineer 1,18,  649 

Schuylkill  River,  Pa. : 

Improvement  of 1, 122;  il,  1164 

Removal  of  wreck  in u,  1183 
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Scitnate  Harbor,  Maaa.,  Improvement  of — * 1,48,  77B 

Seaconnet  River,  R.  I.,  alteration  of  bridge  »t  Tiverton  obstructing i,474 

Seaford  Creek,  Long  Island,  N.  Y. ,  exami  nation  of i,  118, 1 134 

Seattle,  Wash. ,  establishment  of  harbor  lines  at i,  463 ;  iv,  3472 

Sebewalng  River,  Mich.,  examination  of 1,388;  iv,295t) 

Seneca  Shoal,  Lake  Erie,  survey  of i,4«4 

Sequatchie  River,  Tenn.,  examination  of i,  307 ;  ni.  24(»8 

Shaws  Cove,  Conn.,  establishment  of  harbor  lines  in i,  461, 997 

Sheboygan  Harbor,  Wis.,  improvement  of i9352;  iv,2733 

Sheepshead  Bay,  N.  Y.,  improvement  of i»107,  lUO 

Sbelton,  Wash.,  establishment  of  harbor  lines  at i,  463 ;  iv,  34 <o,  34^ 

Ship  Island  Harbor,  Miss.,  examination  of i,  237 ;  ii,  17<^ 

Shoal  Harbor,  N.  J.,  improvement  of 1,116.1128 

Shovelful  Shoal,  Mass.,  removal  of  wreck  at i,70.S'>9 

Shreveport,  La.,  survey  of  lakes  between  Jefferson,  Tax.,  and i,  271;  in.  'J<<6ri 

Shrewsbury  River,  N.  J.,  improvement  of- i,  117,  lll<<) 

Sidney,  Wash.,  establishment  of  harbor  lines  at.... i,463;  iv,3472,3483 

Sinepnxent  Bay,  Md.,  examination  for  connecting  Poromoke  River 

with 1,148;  ii,  12:^4 

Sister  Islands,  St.  Lawrence  River,  N.  Y..  improvement  of  shuals  near,  .i,  415;  iv,  3188 

Sites  for  fortifications,  acquisition  of *- :  —  i,  10 

Siuslaw  River,  Oregon,  improvement  of  mouthr  of i,  435 ;  IV,  3344 

Slaughter  Creek,  Del.,  examination  of i,  1*3;  ii,  12:U 

Smyrna  River,  Del.,  improvement  of , i,  131;  ii,lli?S 

Snake  River,  Wash,  and  Idaho: 

Improvement  of,  between  Huntington  Bridge  and  Seven  Devils 

mining  district i,438;  rv,33?2 

Improvement  of,  up  to  Asotin,  Wash i,438;  iv,337.> 

Snohomish  City,  Wash.,  establishment  of  harbor  lines  at i,  463 ;  iv,  3475 

Snohomish  River,  Wash. : 

Examination  of  Everett  Harbor  and  mouth  of ^446;  rv,34»U 

Examination  of,  firom  mouth  to  Lowell i,446;  iv,3^lt?:i 

Sooloo  (coal  barge),  removal  of  wreck  of I,e9.f<'>2 

South  Bend,  Wash.,  establishment  of  harbor  lines  at i,  463;  iv,3ITi 

South  Haven  Harbor,  M ich.,  improvement  of i,  370 ;  iv,  2?<7() 

South  Pass,  Mississippi  River,  inspection  of  improvement  of i,  20, 238;  m,  1795 

South  River,  N.  J. : 

Improvement  of. :...!,  113, 1120 

Occupancy  of  dikes vi,42t)7 

Southern  Bridge  and  Railway  Company,  bridge  of , -...i.4»'>'> 

Sou tliold  Harbor,  Long  Island,  N.   i.,  examination  of Ij92,9l«t) 

Spokane  River,  Idaho,  from  Post  Falls  to  Lake  Cueur  d^  Alene,  exam-  * 

ination  of 1,446;  IV,34;>8 

Squan  River.   See  Manasquan  River. 

Stamford  Harbor,  Conn.,  improvement  of 1,83,954 

Stanislaus  County,  Cal.,  construction  of  bridge  across  San  Joaquin 

River  by i,4t)6 

Stanislaus  River,  Cal.,  examination  of 1,431;  rv,  3.'{«'1 

Starlight  (tug),  removal  of  wreck  of i>128;  11,11^2 

State  Line  Railroad  Company,  bridge  of I,4r»^ 

Staten  Island  and  New  Jersey,  improvement  of  channel  between -.1, 108, 11<^ 

Staunton  River,  Va.,  improvement  of i,  166;  u,  K»-''<) 

Steele  Bayou,  Miss.,  improvement  of i,  267;  HI,  21)45 

Steilacoom,  Wash.,  establishment  of  harbor  lines  at 1,463;  IV.3472,34\S 

Stockbridge  Harbor,  Wis.,  examination  of 1,359;  lv,l?7f**J 

Stonington,  Conn.,  improvement  of  harbor  of  refuge  at «. .-.,i,  68,  >^17 

Stouiu<>ton  Harbor,  Conn.,  examination  of .-..I,71.K*1 

Storm  Kinfj  (coal  barge),  removal  of  wreck  of .1, 69, ^j3 

Stratford,  Conn.,  alteration  of  bridge  obstructing  Housatonio  River  at i,  474 

Structures  built  by  United  States,  occupancy  or  injury  of 1,20,475;  vi,4i^o7 

Sturgeon  Bay  and  Lake  Michigan  Canal,  Wis.: 

Construct!  on  of  harbor  of  refuge  at  eastern  entrance  of r,  349 ;  rv,  2719 

Improvement  of i,  348;  rv,2714 

Operating  and  care  of 1,349;  iv,271?< 

Submarine  mines .........-.---l.  ^'^ 

Sullivans  Island,  S.  C,  construction  of  bridge  across  cove  at i. ^'^^ 

Sulphur  River,  Tex.,  examination  of lySTl;  in,!^"^^ 

Sumpawanns  Inlet,  N.  Y.,  improvement  of 1,106;  U^^^ 

Superior  Bay,  Wis.,  improvement  of  harbor  at 1,838;  iv,2tj6S 
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Superior,  Lnlce: 

See  aUo  Northern  and  Northwestern  Lakes. 

Water  levels iv,2995;  vi,4381 

Superior.  Ijake,  waterway  across  Keweenaw  Point  from  Keweenaw 
Bay  to,  via  Portage  Lake  and  River,  Mich : 

Improvement  of 1,341;  iv,2680 

Operating  and  care  of i,342;  iv,2680 

Superior,  Wis. : 

Establishment  of  harbor  lines  in  AUonez  Bay,  near i, 462;  iy,2695 

Examination  of  Allonez  Bay  and  Nemailji  River  at i,  344 ;  iv,  2692 

Improvement  of  Minnesota  Point  at i,  339 ;  iv,  2673 

Supervision  of  New  York  Harbor 1, 459 ;  iv,  3541 

Surveys,  examinations,  and  contingencies  of  rivers  and  harbors., i,  459 

Susquehanna  River  above  and  below  Havre  de  Grace,  Md.,  improve- 
ment ot 1,134;  11,1205 

Snwanee  River,  Fla.,  improvement  of i,  210;  ii,  1677 

Swansboro,  N.  C.,  improvement  of  waterway  between  Now  River  and. . i,  176;  ii,  1399 

Swinomish  Slough,  Wash.,  improvement  of .  - . : i,  443 ;  iv,  3419 

Synepuxent  Bay,  Md.,  examination  for  connecting  Pocomoke  River 

with 1,143;  ii,1234 

T. 

Tacoma,  Wash . ,  establ  ishmon t  of  harbor  lines  at i,  463 ;  iv.  3472 

Tallahatchee  River,  Miss.,  improvement  of i,  266;  iii,  2041 

Tallapoosa  River,  Ala.,  improvement  of 1, 223;  ii,  1723 

Tampa  Bay,  Fla.,  improvement  of i,  208;  ii,  1670 

Tan  Yard  Branch,  near  Jackson,  Miss.,  examination  for  diversion 

of  Pearl  River  through 1,238;  ii,1792 

Tar  River,  N.  C,  improvement  of ." i,  171 ;  n,  1380 

Tarhelly  G,  S»  (schooner),  removal  of  wreck  of i,  69, 852 

Tarentum  Bridge  Company,  bridge  of i,  470 

Tarentum,  Pa.,  examination  for  lock  and  dam  on  Allegheny  River  at ..i,  319;  IH,  2538 
Tarpaulin  Cove,  Naushon  Island,  Mass.,  examination  for  break- 
water at 1,71,864 

Taunton  River,  Mass.,  improvement  of i,  59,  822 

Tchefuncte  River.     See  Chefnncte  River. 

Tchula  Lake,  Miss.,  improvement  of i,  266;  iii,  2038 

Teche,  Bayou,  La. : 

Construction  of  canal  between  Grand  Lake  at  Charenton  and i,  245 

Improvement  of i,  245;  iii,  1824 

Removal  of  wrecks  in i,  250;  iii,  1839 

Tennant  Harbor,  Me.,  examination  of i,  38,  732 

Tennessee  Island,  examination  of  Ohio  River  between  Livingston 

Point,  Ky.,  and 1,307;  ni,  2404 

Tennessee  River : 

Bridge  across,  at  Knoxvillc,  Tenn.,  construction  of i,  463 

Bridge  at  Johusonville,  Tenn.,  alteration  of i,  472 

Improvement  of i,  298 ;  iii,  2330 

Improvement  of,  above  Chattanooga,  Tenn i,  298 ;  iii,  2330 

Improvement  of,  below  Bee  Tree  Shoals,  Ala i,  300 ;  iii,  2375 

'Improvement  of,  below  Chattanooga,  Tenn i,  310 ;  in,  2430 

Improvement  of,  between  Chattanooga,  Tenn.,  and  foot  of  Bee 

Tree  Shoals,  Ala i,  308;  iii,  2419 

Muscle  Shoals  Canal,  operating  and  care  of i,  310 ;  in,  2431 

Survey  of,  between  Chattanooga  and  junction  of  Holston  and 

French  Broad  rivers,  Tenn i,  299;  iii,  2333 

Tensas  River,  La.,  improvement  of i,  263;  in,  2018 

Terrebonne,  Bayou,  La. : 

Examination  for  connecting  Bayou  Black  with i,  251;  in,  1845 

Improvement  of i,  243;  in,  1817 

Thames  River,  Conn.,  improvement  of i,  72,  901 

Three  Mile  Creek,  Ala. ,  alteration  of  bridge  across i,  473 

Three  Mile  Rapids,  Columbia  River,  examination  for  overcoming 

obstructions  at i,  458 

Thunder  Bay  Harbor,  Mich.,  improvement  of i,  381 ;  iv,  2920 

Thunder  Bay  River,  Mich.,  improvement  of i,  381 ;  iv,  2922 

Tickfaw  River,  La.,  and  its  tributaries,  improvement  of i,  240;  in,  ISl^ 

Ticonderoga  River,  N.  Y.,  improvement  of i,  418 ;  iv,  3200 

Tillamook  Bay  and  Bar,  Oregon,  improvement  of i,  437 ;  i v,  3368 

Yiverton,  R.  I.,  alteration  of  bridge  obstructing  Sakonnot  River  at i,  474 


26  INDEX. 

Tohias  Landings,  Vt.,  examination  of  harbor  at i,  419;  rv,  321n 

Toledo  Harbor,  Obio,  improvement  of I,  31'5 ;  i v,  3«-X3(> 

Tombi«;bee  Kiver,  Miss.  andAla.,  improvement  of. 1,230;   11,1755 

Below  Demopolis - I,  2«);    n,  17W 

Between  Demopolis  and  Lolombus I,  231;    n,  1759 

Between  Fnlton  and  Colnmbns - I,  231;   n,  17W 

Between  Walkera  Bridge  and  Fnlton i,  232;   n,  17tL* 

Tonawanda  Harbor,  N.  Y.,  improvement  of I,  407;  iv,  3111 

Trade  water  Kiver,  Ky.,  improvement  of i,  329;  ni,  2^>i't> 

Trent  River,  X.  C,  improvement  of i,  172;    n,  13ft7 

Trinitv  River,  Tex.,  improvement  of .* i,  255;  in,  188() 

Tng  Fork  of  Big  Sandy  River,  W.  Va.  and  Ky.,  improvement  of i,  333;  ui,  2ixM 

Tuolumne  River,  Cal.,  examination  of I,  431;  IT,  SlW 

Twelve  Mile  Creek,  San  Francisco  Bay,  Cal.,  examination  of h-^-^r  ^V',  3'2^v'> 

Two  Rivers  Harbor,  Wis.,  improvement  of 1, 351 ;  IV,  2Tl'7 

Tybee  Roads,  Ga.,  defense  of i,4 

IT. 

• 

Umpqna  River,  Oregon,  improvement  of 1, 4.35 ;  rv,  X>4*2 

Vndine  (bark),  removal  of  wreck  of 1,1^^*;    n,  16<>8 

United  Stat^b  Engineer  Scliool i,  18,W9 

United  States  naN  y-yard,  Norfolk,  Va.,  improvement  of  approach  to 

harbor  at 1,160;  n,13?8 

United  States  strnctnres,  occupancy  or  injnry  of 1,20,475;  vi,4i:07 

Urbana  Creek,  Va.,  improvement  of i  155;  11,1301 

Uae  of  public  works  by  corporations  and  individuals 1,20,475;  ¥1,4267 

Van  Bnren,  Ark.,  removal  of  wreck  at .'. 1,279;  ni,21?l 

Vaucouver,  Wash.,  iuiprovemeiit  of  Columbia  Kiver  near 1,449;  iv,.'V"y';> 

Vermiliou  Harbor,  Ohio,  improvement  of 1,399;  iv,3<'7l 

Vemiilliou  fiayoii.  La.,  improvement  of - 1/246;  in.  l^iV 

Vinal  Haven,  Me.,  examination  of 1,37.7-5 

Vincent  Cove,  (Gloucester  Harbor,  Mass.,  examination  of i,.'>2.7><8 

Vineyard  Haven  Harbor,  Mass.,  improvement  of... l,.o,i<ll 

Vineyard  Sound  Light-ship,  Mass.,  removal  of  wreck  near 1,69,  >0- 

Vohisia  Bar,  Fla.,  imx)rovement  of i^^Dl;  n,  IfrW 

W^abash  Railroad  Company,  bridge  of 1,4^ 

Wabash  River,  Ind.  and  111.,  improvement  of 1,322;  iii,2.v"9 

Above  Vinoennes i 1, 323 :  iii.  'Sh'2 

Below  Vincenues ...1,322;  iii.256<) 

Waccamaw  River,  N.  C.  and  S.  C,  improvement  of i|184;  ii,  14t>4 

Wappinger  Creek,  N.  Y..  improvement  of i.  95.  H'*24 

Wappoo  Cut,  S.  C,  improvement  of 1,188;  ii.  1514 

Wareham  Harbor.  Mass.,  improvement  of i,56.>*13 

Warrior  River,  Ala.,  improvement  of 1,230;  il,  17.V» 

Warwick  River,  Md.,  improvement  of 1,138;  n,  12l») 

Washington  aqueduct,  Washiugton,  D.  C It^'^J  vi,  42r> 

Washington  Bayou,  Miss.,  improvement  of ^j267;  lli,2i45 

Washiugton,  D.  C. : 

Auaoostia  River,  improvement  of i,  148;  n,12lV» 

Defense  of j.n.H 

Increasing  water  supply i»-^78;  VT,4'^^ 

Potomac  Kiver  at,  improvement  of 1, 148;   n,  12to 

Public  buiklingsand  grounds 1,480;  vi,431o 

Trespass  on  Potomac  Flats ..vi,4lY«S 

Washington  aqueduct I»475;  Vi,427ri 

Washington  Monument 1,480;  a%4^^1«i 

Washington,  establishment  of  harbor  lines  at  ports  in  State  of. i,  462;  iv,3472 

Washington  M(»nnuient,  Washiugton,  D.  C 1,480;  VI,  4o!^ 

Washington,  N.  C,  removal  of  wreck  near ijl^J  11,14'''^ 

Wateree  Kiver,  S.  C.,  improvement  of I»186;    u,  14«> 

Waterwavs : 

Between  Bayous  Black  and  Terrebonne,  La.,  and  inland  ronte 

from  Mississippi  Valley  to  Texas  and  Mexico,  examination  for.. 1, 251;  in,  I'^^o 
Between  Beaufort  Harbor  and  New  River,  N.  C.  improvement  of .  -.1, 175  lit  1^* 
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Wftterways — Continned. 

Between  Chinoote«gne  Bay,Va.,  and  Delaware  Bay,  improve- 
ment of 1,133;  11,1203 

Between  MispilHon  and  Broadkilu  rivers,  Del.,  examination  of.  ..i,  143;  ir,  1231 

Between  New  Biver  and  Swaneboro,  N.  C,  improvement  of i,  176;  ii,  1399 

Between  Kewbern  and  Beanfort,  N.  C,  improvement  of i»174;  ii,  1393 

Between  Norfolk  Harbor,  Ya.,  and  Albemarle  Sound,  N.  C., 

improvement  of v i,  16l ;  u,  1343 

Between  Focomoke  River  and  Synepuxcut  Ray,  Md.  (I^etween 

Cbeeapeake  and  Delaware  bays),  examination  for i,  143 ;  ii,  1234 

Between  Savannah,  Ga.,  and  Fernandina,  Fla.,  improvement  of.  ..i,  198;  ii,  1604 
Cypress  Bayon  and  lakes  between  Jefferson,  Tex.,  and  Slireve- 

port,  La.,  sun'ey  of i,271;  iii,2065 

From  Keweenaw  Ba}'  to  Lake  Snpcrior  via  Portage  Lake  and 

River,  Mich.,  improvement  and  operation  of 1,341,342;  iv,2680 

Wankegan  Harbor,  HI.,  improvement  of i,  356;  iv,  2754 

Wellfleet  Harbor,  Mass.,  improvement  of 1,51,782 

West  Elizabeth  Bridge  Company,  bridge  of 1,464 

West  Farms,  N.  Y.,  reeonstruotion  of  bridge  across  Bronx  River 

below 1,469 

West  Galveeton  Bay,  Tex.,  improvement  of i,  254 ;  lu,  1877 

West  Point,  Ky.,  constnictiou  of  bridge  across  Salt  River  near i,  469 

Westport  Harbor,  Conn.,  examination  of 1,91,990 

Westport  Harbor,  Mass.,  improvement  of 1,58,818 

Weymouth  River,  Mass.,  improvement  of 1,47,773 

Whale  Creek,  N.  J.,  examination  of 1,118,1138 

Whatcom  Connty,  Wash.,  constrnction  of  bridge  across  Nooksuck 

River  by 1,468 

White  Lake  Harbor,  Mich.,  improvement  of i,  874 ;  iv,  2890 

White  Oak  Bayon,  Tex.,  construction  of  bridge  at  lIouHton  across i,466 

White  River,  Ark.,  improvement  of i,  275 ;  iif,  2111 

White  River,  Ind.,  improvement  of i,  323;  iii,  2567 

Wiokford  Harbor,  R.  I.,  examination  of 1,71,873 

Wicomico  River,  Md. : 

Examination  of  (western  shore  of  Maryland) i,  158;  ii,  1313 

Improvement  of .' i,  140;  ii,  1222 

Wilcox  (tug),  removal  of  wreck  of. ,...i,404;  iv,:i093 

Wild  Pigeon  (schooner),  removal  of  wreck  of i,  105, 1076 

Willamette  River,  Oregon : 

Above  Oregon  City,  examination  of ij*57;  iv,  3529 

Above  Portland,  improvement  of i,  4.55;  iv,  3522 

Below  Portland,  improvement  of i,  452;  iv,  3515 

Willapa  River  and  Harbor,  Wash.,  improvement  of i,  441 ;  iv,  3402 

Willets  Point,  N.  Y.,  post  of I,17,6I7 

Wilmington,  Columbia  and  Augusta  Railroad  Company,  bridge  of i,  4f7 

Wilmington  Harbor,  Cal,,  improvement  of i,  423 ;  iv,  3229 

Wilmington  Harbor,  Del.,  Improvement  of i,  129;  ii,  1194 

Wilmington,  N.  C,  improvement  of  Cape  Fear  River  at i,  179;  u,  1419 

Wilson  Harbor,  N.  Y.,  improvement  of i,  408 ;  i  v,  3114 

Wilsons  Point  Harbor,  Conn.,  improvement  of i,  82, 950 

Wind  Point,  Wis.,  removal  of  wreck  off i,358;  iv,2777 

Winnebago,  Lake,  Wis. : 

Examination  of  Calnmet  Harbor  on 1,359;  iv,  2783 

Examination  of  Stockbridge  Harbor  on i,  359 ;  i v,  2782 

Winthrop  Harbor,  Mass.,  improvement  of 1,45,761 

Winyaw  Bay,  S.  C,  improvement  of i,182;  ii,  1441 

Wisconsin  River,  Wis.,  surveys  for  reservoirs  at  sources  of iii,  2288 

Withlacoochee  River,  Fla.,  improvement  of i,  209 ;  ii,  1674 

Wolf  Lako,  Ind.,  examination  of 1,366;  iv,2850 

Wolf  River  Harbor,  Ind.,  examination  of i,366;  iv,2850 

Wolf  River,  Ind,,  examination  of i,  366 ;  iv,  2850 

Wolf  River.  Miss.,  examination  of  bar  at  mouth  of i,  238 ;  ii,  1787 

Wolf  River,  Tenn.,  examination  of 1,280;  ni,2136 

WoodhHTiff  J.  B,  (schooner),  removal  of  wreck  of i,  69, 849 

Woods  HoU,  Mass.,  examination  of 1, 70, 860 

Wrecks,  removal  of i,  19 

Absecon  Inlet,  N.  J.,  near i,  128;  n,  1182 

Albemarle  Sound,  N,  C i,183;  ii,  1449 

Arkansas  River i,279;  in, 2121 

Ashley  River,  S.  C 1.189;  ii,  1531 

Atlantic  City,  N.  J.,  near i,128;  ii,1182 

Baltimore  Harbor,  Md i,147;  ii,1262 
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Wrecks,  removal  of— Continned. 

BarDegat  Inlet,  K.J 1,128;  n,1182 

Beaufort  River,  S.  C n,153»> 

Brigautine  Shoal,  N.  J u^llt^ 

Bronx  River,  N.  Y 1,106,1076 

Browneva  Island,  Me.,  oflf 1,37,722 

Cape  Ciiailes,  Va.,  near i,166;  n,1344 

Cape  Fear  River,  N.  C 1,183;  ii,1450 

Charleston  Harbor,  S.  C 1,189;  u,153l 

Chesapeake  Bay 1,166;  n,1344 

Cooper  Creek,  N.J ii,1183 

Cooper  River,  S.  C i,189;  ii,15:^> 

Delaware  Bay,  off  entrance  of ^l^f  ii»1183 

Delaware  River u,1183 

Dutch  Island  Harbor,  Karragansett  Bay,  R.  1 1,69, 851 

Ed^arto wn  H arbor,   Mass .* 1, 70, 857 

Fatrha ven  Harbor,  M ass I,69.^5l 

Great  Egg  Harbor  Inlet,  N.  J i,128;  ii,ll« 

Mispillion  River,  Del 1,143;  ii,122'< 

Mississippi  River i,280;  ni,2lii9 

Mobile  River,  Ala i,  237;  11,1782 

Monomoy,  Mass.,  near i,  69,70,  8-19,  850,^4,856,859 

Nantucket  Harbor,  Mass i,  70,  8^ 

New  York  Harbor,  N.  Y i,  105,1076 

Pamlico  River,  N.  C 1,183;  n,  1450 

PoUock  Rip  Channel,  Mass i,  69,  70,852,853,857 

Port  Clinton  Harbor,  Ohio I,  404;  rv,  3093 

Quinby  Creek,  S.  C u,  1530 

Roanoke  River,  N.  C 1, 183;ii,  1450 

Rockland  Harbor,  Me I,  37,  722 

Savannah  Harbor,  Ga i,198;n,  1«08 

Schnylkill  River,  Pa n,  1183 

Teche,  Bayou,  La I,  250;  iii,  1831^ 

Vineyard  Sound  Light-ship,  Mass.,  ne^^r i,69,  852 

Wind  Point,  Wis.,  off,  Lake  Michigan I,  358;  iv,  2777 

Y. 

Ya<lkin  River,  N.*C.,  improvement  of 1 *. ...i,  181;  n,  1435 

Yamhill  River,  Oregon: 

Examination  for  lock  and  dam  at  Lafayette I,  467;  rv,  3531 

Improvement  of I,  455;  iv,  3522 

Yaquina  Bay,  Oregon : 

Examination  of  harbor  at I,  432;  iv,  3314 

Improvement  of '. I,  436;  IV,  3357 

Yazoo  River,  Miss. : 

Improvement  of I,  264;  ill,  2<>J1 

Improvement  of  mouth  of I,  265;  ill,  202i* 

Yellow  Banks,  Wis.,  improvement  of i,  290;  in,  2272 

Yellowstone  National  Park,  construction  and  improvement  of  rpads 

and  bridges  in I,  486;  vi,  4391 

Yellowstone  River,  Mont,  and  N.  Dak.,  improvement  of i,  297;  m,  2321 

York  Harbor,  Me.,  improvement  of I,  34,  7U 

York  River,  Va.,  improvement  of 1, 156;  n,  13''3 

Youghiogheny  Central  Railway  Company,  bridge  of I,  4^V 

Youghiogheny  River,  Pa.,  constmction  of  bridge  across I,  4^,6 

Youngs  Bay  at  Flavel,  Oregon;  est>abli8hment  of  harbor  lines  in i,  463;  rv,  3r»:i7 

Youngs  River.  Oregon,  improvement  of i,  456;  rv,  3527 

Yuma,  Ariz.,  improvement  of  Colorado  and  Gila  rivers  ai i,  424;  iv,  3234 


